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ATSJRACT

- NPS-PASCAL {5 & student res=ar~h prejiest at tre Yaval
Post~raduate School, the 202l of which is tnhne jrm-lerercation
of the PASCAL programrire larnguase or & rmiecrccorputar
syster, NPS-PASCAL will consist ¢f two vrogre~s. a rcwriler
whick produres interrmediate code, end an interctreter, which
will irteroret the interreliste roie, o7 & trersleter, whinch
will 9©preduce target machine cede. NTS-PASCAL is desigred te
conform to the reguirerments o0® the PASCAL Stardari, as
defired ©»y the Pritishk Stardards Institute/Internctionel
Stardards Nrearizetion Workinz Draft/3.

The ccmpiler pregram, the subile~t of tzis thesis,

perforrs the lexieral, syrtactic ernd s=rantic analysis cf o

PASCAL program. NPS-PASFAL is writtern {in INTTL’s PL/v-2¢
nrograrrinz languege and executss on  the P/ ¥ onesrating

srstemr,
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A, TACKCINUNL

NPS-PASCAL is ar i~ple~erntatior cf *g5e Pr3CAL
profrarrines laneuase on & Ficroccrputer syster, MPE-FiClAI
is @ ~ontinuins ressarch rroj2ct in tn= C(Ce=zutar Science
Depertment at tkhe Navel Posteredusztsz Schoerl, “cecaterey,
Califoernia. The coriginal NPS-PASZTAL Zesi.n ard preerams ware
writtan dv MAJ Joacuin C. Gracice, USMC, arna LT Fohrert =,

Stilw=11 f5C) USN, in tanair trecic submitted Jure 127E,

A
C

Thelir work is nonteired 1in Ref. 1. V¥ Zrarida and L
Stilwell implement=2d the basir contructs of the PASC:L
lanzueze in a one-tass comrpiler and cnde zererator. nesis

werk was  continued in Jurne 1672 hy LT Jchn L. Zyrres, USH,

2

who added code to irplerment many missing coarstriucts, 2na
aeveleoped a number cf user assistance precesrarms. Sis work is
contained in Pe?, 2., Thesis work was cortirued a=zéirn in
Cetober 107¢, with the ecal ¢f ccrpletine the ~crmviler
portion of NPS-PASCAL. Follow-or tresis worg will leed t~ an
YpSs-PASCAL interpreter/translator and a corolete PAEICAT

system, In the discussion which feollows, 1T is sgsurel that

the readesr is familier with Refs, 1 and 2.

3., APPRCACT

The firet step ir ccentinuing the NPS-PASCAL projsct was
to convert the sourse 1progrars freo~ PL/¥ tc PL/M=-22 ard
transfer them from the IEm™ Z62/F7-tased timeshering system

to the Intel Microrrocessor Developrent Syster, This would




sarmit the ~empilar  te te devalenat ani detusgel I 2
rorpnletely nmicrcorcocecser corierntea environrment, 2n2 wrul:
imwi t o " nasAd ¢ . +na A A Armrilanr
plimirate the nesd *teo use the PL/Y eross corpilar,
The next ster was to studv the oproazrer listirnss and

e

revious thesss 1o gain & deteiled rarilierity with tne
oroject., Tncluied in this step was a-guiring 2 werklng
krowledge ¢¢ the Intel ISIS-II oseratiny syster eani the
Pr/¥-c2 compiler and1 its att2ndent linxi-e ard  lcaidicnge

prosrers and utilities. Since VPS-PASCAL i< ~ortilec undar

3

the ISIS-II ecp2rating system, tut 2x2cutes unier the CP/V
operatins syssm, it was alsec necessary to learn th2 CP/V
vtilities fer transferring fil2s hHatw2en systars, anil tiz=e

CP/¥ run=tira dedussers, [DT arnl SIL.

'ty

ot
(D
a7
(@]
]

Tha largest orticn 0f this thesis 2ffcrt ccnsis

o]

Y

in
. a

m

ma%ing corrections end additions te existins cede. ad
rode wWwhers recessary, tracirg ex=2-~ution te locat2 legir and
data errors, correctinz docurentation., and runnins test
PASCAL ©vorogravs., Irplementatior of tne reccerd constrict
required chereine the original zrermer ad cerrestins the
varse tabdles,

To aveid testing the ceomnilar with syrtectically
incorrect PASCAT vregrars, test vregrams were selected  fror

tha PASCAL User

agral epd Report (31, frem vericus studant

Iz

texts on PASCAL, and from the PASCAL Validaticer Suitsl4].
The test programs from the Validatin~ Suit*te were
particularly helpful, in that they exer~ised the full renge

of any eiver PASCAL corstruct.




Ar atterrt was made to uv2rzds ini -cemplatz toa
SYMRCLTARL® wuser assistarce oreosrsr dec~rihed in fer, I,
newsvar, 1t was abe-Zfcred and a sudstituts uroerzv, TIVITUME,
#és devaleped, SYVIUMP proyides an nrdzred, czdrscsed a2y
iurr of th2 syrbel *tatla, g-4 prervidss = ~u~n -er2 e
ard efficiert meaens ¢f accessine tn2 syrhcl tahle,

It was f=2lt that it would be Herafi-ial 1o ir-~ligdo a-=+d
cernsolidar2 *he doecurentation ernc deceripticns frocrm tne
rrevicus theses into a single 3ncu~e-t, sn s2oticrs né Tafg,
1 and 2 appeer ir *his thesic, Trne aporopriate s2cticns ware

uvle*el to reflect chanzes in the vrozrz~ ~ois cr stristure,

8}

3
o3
fa
)]

In others, descrintions were expende? a ieerars wer2

ali=A4d

D
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~“a

s OT *he sectior was included i~ {¢s ertir
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' - - - - -
| Hes-E1508T {s e- irplemzrietine of rn= TATTAC lermrLAas
|
= A = TIvT,Tce J cyiv s ™ & ez “i: Tosc - =
‘ tezeo? Oorn trn= FI1/ISN WorLline TradtsZ o¢f Starntari Tze-czl T,
adfannaA 4 -3 r\ - 'IT T AT DagnaT e~ PEEEE TR
referrad  to in tnis thesis as ITLUL Pr5TLT A
ig in ~eomsliance witn STL TART PL874T "¢ Zefiviticr  cf s
confor~ir> Tronessor with tns fadlinwinzs tnrse sx-~sttions
(1Y Taaztifiers, <cire~tives, and lgh2ls rarn w2 Af anw
lerzth, é&s prescrioged by SJANTATD  Pe37A1, crrovided
tr*eir nurnicuveness can he datermineg frrrothe firge
thirty charecters,
! ~ - -~ . s s .
2 Trte2g3rs ar= lilllt?j 0 anv valua ‘:ag‘a:‘-" "k:’,,'—i“
eni +32,7€7, P2al veliuss ~an tar2 on arv rezétive or
ncsitire valua cCnsictineg ne  fcouvrt=2n difits
rultipliad by tern to the =£€4th -awer tareusn 2L *C
the +53rd pewer.,
v "
- N . ~m
() PP is & sperial syryol, or res2ryed werd, in tas

YPS-PASCAL vecahulary irdicatires 2nd Af rrosrar,

O

Corseguerntly, any nrofrat that n~onforme to the »ruylesg of
STANTARLT PASTAL, end reets %tae abeve listed gualifi~atiorns,
constitutes a syntaecticelly correct NTPS-PASCAL pregsrar.

The Tniversity of Tororto’s rarss tadle zereratcr (€7
was used tc specify the NFS~PASCAL zrarmar i= TAL=71Y forr,
The gzenerator operetes on tae I3 Z€3/€7 and vrciuces nparse
tables for the lancuage, thus perrittine externsicrns anc

corrections to bYe rede in a» sasy ard e®ficient ~erner.

fa
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= CAVMPILED NRAANIZATION

>

The cnampiler structure, diagsrerran in ie, 1) rerforre a
cinzle rnase throuen the <snurcs groaveT, trodiuctes an

intermediate languzes file and may prirn*t an ontierel lictin:
of the source vrogreée™ %o tne corsole, Tns ore Tess atTireeth
was ta¥en tc¢ onrevice speed and tc reduce the <ciza cf s

corpiler., The disadvantage 0¢f *hs ore-pess decia= i tae

[

iratility te specify th2 =2va~t loecaticn whare cre-rars
axecutior resures efter a farward 3srarch. To galve this

nrehlem, lavals are plarced in the intermecdiate ced w-ere

i

axaciutior stould cerntinue., The resclutiecn nf ladnel lrcaticns
1s then the ra2ssensitility of the interprstar/translater as

it srans the intermediate cciz,

Trh2 ccmpilar builds th= <eyrbel taxl2, corverts all
nurbers *to their interral rep-2sentetion, ani serere‘es tne
intermadiate 2cde file and th2 syrrcl  tatrls fils., he
cortilar arcepts intut perereta2rs to cont~ol tns listirz ¢f
tke sourcs program, produntion nurtars, ¢cr tcrzan rurk=rs,
The creation o0f the interreiieate file cen 21so be surpressed

if it is not n=ede4d.

v}
n
[ ]

ANNTE

Th2 srarn=r anelyzes thae scurce prcgra~ charéctar ty
character &nd vpasses each tokern identified tec the cparser.
The scanmer carn provide a listire of the scurc=2 statarsnts
and elimirate corments.,

The scanner {is .written Ir  four ser~tio=~s whic-h are

selactively =2xecuted deperding orn the firs*t rorn-hla-k

11
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ard vplared in tae inwuur arrav L3207V, Thz first hyt2 of tne
ACCUIM array contains th=2 lengtz of the tozan., Ir tn= rc3ss ¢f

tckens that evrceed tne size of +the A2PRY  (FD2 Hytrtag),

m

contirvation fleg is s=2t to allew th=2 scennar an? rar<sr te
accent the rest of the tokern.
Tha fo

ur sectiorns of the <srann=sr gorcress cstrings,

numrhers, {dentifiers ani reseryed wordes, é&nd svrecial

-3
[
3

[V H
3
o]
2
)
1]
w
w
e
.9
N
wn
L
D]
<
oo
(o]
3
e
o0n

characters, respectivelr. The s*
exacuted whaneyver the first ~character of the tezen is =

c¢uotatior merk., The ccanner taern eccevnts each surceeciirz

-
N
*,
(@]
I
a}
»2e
-
ybe
1
9]
),
)
[¢1]
[ad
[
3
n

character urtil @ seccond curtation merx
the end o0f the strinz, The sertior that trncesses rurners
istermines the typ2 ¢f tha rnumber belng scanned as It srance

This cetermination is usead hv sunrrcutines

b
ot
[¢]
]
.

gath charar
later ir the comrilatior trocess to perforr tyre crenlking
ani ccnversion teo interral renresentatien. “her th2 srenner
recognizes er identifier, it searcaes tae vercaoularvy tedle

to Aetermin if# it is a reserveq wor?. It sc¢, the scarner

«D

returrs the taken nurbdber assoriated with the reserved wori.,
Special charaecters fcund in thn2 vocabulary tabla ar2 handlad
as sovparete tokens except irn two rases, 17 a verioi is
fcllowed immedlately vy numerir chara2ctars, the srarnner
assumes a real rnvrber is belre srenred. Wasrn e palr cef
special characters c¢crurs cons2nutively, (fcer instance := ),

the scarnPfr passes both characters as a sinrzkle <toxen efter
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The svrdhol taebdle s used ta stare th=  aterityuizg A
labzl=, ~onstants, tyvs d2claraticns, variehle idonrifizrc,
croceiures, fur~tions end fils daclaratiens, Thig  gtarad
infermaricn 1s wuszd by tnz ccrpiler tgo verify thzt tns
p=nerem is semantirally cerrect an? tc assist  in ~nce
genereticn., Acsess tn  the symhol! tabdble is threouzn varine

suhrautines using based zlobal varianla2c to uniguely address

the elermente of each en'ry.

i. Svmwdeol Tabdle Copstrunticr.

Thma symhel tadla is an  urerderad linzaed  liet of
ertries walch erews fror th2 last 9yts of the r~orpilar
toweri hign ~emary. Iniividiual sntries spe oeignar as-~z3gzd

via @ crained hash addressine t2chnicua fas illustraten in

ir cther entriss. This latter mathed cf acress is reguirad
since not all erfries in the symhnl tebhle have an

ideatifier, called & printrams, as<oriated wit- tna~,

1y

Tach locatior In tane nash tadle rcontaizns tas zeail o
a sinely linxed 1ist o¢f entries wrcsz 3wrirtrere, whar
gveluated, results ir the sare hesh velue. & zaro ir ary
rell ¢f th2 hash ta®le irdicates taat trnere ars n¢ 2-trias

whos

[}

prir*trame croduces taat value, Curinz =evmocl tadls
construction cr acea2ss, the glo2al varierls  PTINTAANE

contalns the address of a strirz nf hHrtes wanse Tirge

14
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slarmart i tn2 lergtn of ta= currsrt iZ2ntifier, frllrwet oy
tn2  identifier’s A5CII charzctiers, ne  slcdel wve-miadle

nash 70de {s the sur nf the nex values ¢f tn= PEILTNAMT g

~
.
]
]
-+
-3
va
D
wn
T
)
[+h)
T
3
1
o}
i
-
)
D

ASCII rheracters, roiule 122 (rase 1
the sare hash code are linked tog2ther in the symrdol t22ls
by a chalr which 1s access2l wvia thr <entry’s rellilstior

field. Tne chain is eronstruct2d in surn & weéy as tc nave tn2

whal~a azoly enly tn zerticuler c2léss<=s o eaentries, 411

antries rava tos <care irgt trr2e fi=ldc: trn= ~ollicicrn

artry aidress field in tre third a»d fcourth hytasi 222 tne
forrm field in the fifth Hyte, The rerainirz fielde ere usged
to unicrely describe sach antry’s attrirutas ani
characteristics.

There are eizht different tyres of ertriess ir the
NPS—-PASCAL symhol tadle. zZach ¢f thes2 tynes has & unigue
three bit code irn the rizht-most three Dbits of 1ts forr
£4ield. The remaining five ™»its in the form fi=ld furthur
subdivide the entry types arong the 2ight ~lasses accordirne
to the varticular craracteristics of the tyr2 invelved. The
form fiela bit assienmernts are surrarized in Te»le 1. Tne
characteristincs are descrin®adi 1ir detall as =28ch tyne cf

svirbol table entry is presented helow,

1€

b
|




Ferm Valua Yame ¢f Tatry Tiy Fzteere
22= Label Q222 22
x13 Cornstert
1= UCrsizrned idertifier AR A A |
41" ' Sigred i{derntifier 222 M
Zou Inteser e el 271
117 Feal A U
189 Strire 2d 211 221
) ¥ Tvye
<2= Intexzer c1 00 12
4A% Fegl 21 rer e1e
=23 Cnar 1 712 71¢
SAY Roclean 21 211 212
7L Type declaration £1 111 ¢1¢
x37 Veriable
3= Sraler ¢ 222 711
£2RE Intecser e 71 el
125 Character <A 21 711
177 Eeal 22 7211 211
22F Complex ¢e 12 (11
233 Bogolear ¢ 171 711
x43 Procedura
z43 Procedure Ve Tee lee
=3 Punction
C’EE Function ¢ Tee 1271
ey Tile
ZRU File 23 "3 119
) &4+ User defired
27z Scelar ¢ ~72¢ 111
2Tu Frnumerated subrangs 23 221 111
AFHE Ictezer suhrarnee ¢l €€l 111
/8%y Character subrange 1¢ 721 111
17w Array 22 212 111
1F7™ Record ¢? €11 111
vz Field (of recordi) 21 211 111
oFH Tag fi=14d 12 211 111
TFE Varient field 11 211 1112
273 Set e 10 111
2rH File 22 121 111
2737 Poirter e 11¢ 112
Table 1.
17
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trtat  tae rnash valu2 is ster=d fer ccllision resrluticn

later. The lenzth of the lah2l fellows in tae rext ons hrte

b
[&]
D
3
v
3
<«
n
41
by,
P
]
|

£1eld, 7Trme printnam= ~hara~"t2are atpear, cns2
the lenzgth field., & two byte fi=ld following the <crintners
crarecters contéins @ sagu2ntielly ren2rated Intzgzer valuse
which {s assiegned as th2 la»el’s irnternzl lahel zurher, This
valu2 1s wus=2d as the taerget fer brarchine in tne

irntermediate cocde. Ap exarvlie of a lanel entry is sihown irn

., Lorstant Intri=c

b
D
1

I
3

<3

The forr field of @ corstant svmool tebdl

-e
[¢5)
N
b
i
3
D
s%

{Aamsifier with FCFM¥ = 41%; ar intsger witn TO0FM - 72W0 @2
real valu= with FORM = 11%; and & strins censtant witn FO5M
= 13%, TPollowing the forr field are tae =rirtrare resn
f1=214, th=2 l2ngtr field, &nd the printnem= characters.

The value field may cornsist of arother 1lerath
£f1214 ard the printnams rparacters iz th= cace of idexntifis=r
anrd strirz constants, or it rmay ccntein trhe internel
rearesentation of a ronstant nurber (two bytes fcr irtezers

er eight brtas for reals). Twe examnles c¢f c~constant =ntri=ec

are shown i» Tigzs. 4 and £,
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2. Tune antrisg
"PO-PACCHL rnas twe f£inds of twr3s 2ntrisc irn ite
symb9cl tabl=: sirple tyre entries aAarni  tvrn- Ferjaraticr

(o]
L]

gntriss, The sirmgle type 2ntry  ncan 2ither w2 one

y—
)]

NPS-PASCAL’S steraerd tvres, Or a3 dreviously defined si~g

h

tvpe d=claraticn (srcalar or sudranesed), Ir thz latter czcs=,
sirple tyre entry is wads in ths sy~dol tezle, witn 2
solrter tec the scalar or sunrarse tyn~e “oglararicr antry, Ir
the forrer case, cne 0f the frllrwine c*tantard tyves will 32e

assiened te the tyr=a 2ntry.

Irtezer -~ Tne vyvalues ef this tvoa are a subset of *ne
whcle numboarg whese range is ths gsetp 0° valuzg:
-réxint,-razint+1,...,-1,7,1,...7axirt-1,m3xirs
whers magxint = Z2,7€7,

P23l - The valu=2s ars a subsst ¢° na regl ru-rars

consistirneg o©f fourteen cdisits rultinlied %wv ten to

the -€ith power through ten %o tn2 +£3rd power,

Rooclear - The values are denoted by the identifiers

"false”  and “true”, such that fals= i< l=c¢c tnan

true,

Character - Th=2 values of this tyve are thr2 defired g2t
of characters cdceserined 1n Tef E, The following

-

relationships hold for chararter tygoes:
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(1) Taa cyhest o7 ~Rara~tEe yalu2g varesganctins tas
tipits 7 torrugn 2 1 cpdsr=st znd corntisuiue.
(2) 7The gubeetr pf tharacter yvalues rerrecenting tone
ypTer cese letters A tnrnugn o ls ordsreil et
~ontigucous.,
() The subcet of -naracter veluss rer-esentin-g rhe
lower cecee letters 2 trnrcug- 7z is orjer2d  a-i
~cntizuous.
Tvpre declarations =rtries, hew2var, ars gansratad from user
iefined twpes founc elseswh=2re jn the sonurce grocrvar, It is
zessi*la  te 42fins a chnairn of tvrpa d=zclarations. An 2xemple
would hHe an ermrav 90¢ the ty e array whi-h fc 1tsalf € tura
inteser.,

The syrnnl tabhle erntry for 2 tvpe is 25 follows.
A~ irteser tyne nas tne ¥NBM walrs of LY, a r2al typs Tas
e TCFM valus of 443, 2 charastter +tvpe hags *he WCPY  welus
cf 5z%, and a hoclear typ2 has the TOBY yalue cf ZAY, & TNV
valune 0% 74F fraicetes tnet an edditional type declaretior
eantry must bte access2d, Tr=2 field fcllcowing the feorrm ic 2
ore nyte £ield rontainineg the hask velue of th2 urintnare,
Tha nraxt byte ~ontains th2 soriztrame’c lemath, whrish is
fcllowed »v the printrame characters of tne type iderntifiar,
Tra last twn drtes contain the addrass nf tha specifiad
type. Trarples of sirole tyte entries are sacwn in Fies, € -

(8]
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i~ NDS-PASCAL, A *voe declaratic- enmtry  ite rporsoru-cad
wheravyer @ ssaler tyre, sudrangse twpe, arrvary  trma,  re~nrd
tyeve, set tvoe, file tyme, or neirter tvra ig srmrrnyurtarad,
(1Y Scalar Tynes. Py dofi-fticn., a <rnaler twrs
1< an ordered s2t ¢f values wneg2 {d2rtifisrc @re =a-umararsd

daclaration entri=2s that have ern a-ressidle orintnara,

.

Corseguently, the r

D
¥
Ll
[md
k3
9
)
| -
D
—a
in
w
o
—
ke
[ 4
13}
]
18]
-3
s
b]
(24
3
sl
i
D
b ]
v
wn
3

value and leneth, 7Tr= printnarms ~raract=rs follow thacge
fields. Thne next fleld s a DdHyte wvaluie ~crrteir-irz tnas

ralu= o7 th=2 scalar jdszsntifiar, Tha aryreratad

-

anyTrergte?

~—
[27]
3
D

values (2,1,0... assigned ta the scalere in %hs rrier
in whick t%wev aspear irn the daplaraticr., The finzl £i2131 ic¢
& twn Hyta field storin= the cymraInl tabdle adirecss oF tnae
parent tyne. The ccalar typ=2.2ntry will »2 oncint2? te v tne
variadle entry clairire tnis tvoe. Ar evarnle nf a2 ccalar
tvo2 entrry is presepted in Tig. 1.

(2) Subrarze Tvrss. A subranze tvpe iz a

—_ - ——— _—

duplicate decleratiorn of anv other previously cefined s~alar

't

ie

L

tyve, intezer twvpe, or character tvoe, but with & snect
lower ard upner bournd on its elerents. The forr fFi=lA ¢f 2
subranze entry is 2F¥ for enumerated =slerertc, 4FY  fpr
intezer ~elerents, and RFI for che=acter elerents. ytes six

and seven store the address of the subrenze elerant’c paren:

trne. Eytee oight 2nd nine vold ths low value cof the ranre,

2€




—
Oy
A

tem
L7 ]

n
Il
Eed)
e,
b
drer <

o =t

[Np]

» i
re )
o I
v -3 (AN
v 1 (R}
« [
r -’

7
-

3
!
i
o
r

ts
.

)

)

L]

P

n

2T

]

A

|

)

I

|

I
I 1)
|

]

|

|

|

Trav

bed
r~
C.

rey
«t!

e
3

3}
(2
u)

[E9
.

bed

<

i
<§
[
C-

o,

(r’
Ie.
[RX]
«©d
-t

(r;

13
w

[ 2N

(73]
Rt

[
19

a3
~)
<

ﬁ .

24T

3%
1
N
™
(a8

— -,
NUVMEZTATTY
ST LTA DL

[ 99]
W
o

C

v
)y
o
r:
£
fF

v 1
ne

(3]

)

T

TI7E

bre

n,

(6]
8V}




/
Wnile the mevt two Mvies contain thme Rirn walua  Af tne

-y
V3

nao

'

ana ellcewirg £i21d 1s twe bwtes leng énd strrze tns

D

tetel nurher of elerents in the renea, Tre disvlareraent
vecter 1is rot storei with tre sudrrargs, since any osiven
subranse could serve as the {ndev te arrays ~f different
tase types. The disvlacemsnt ve~ter is stered irgtzad with
the array erntry itself, This 2ntry will He tointed te »hr 3
variatle ertry clairing this type. %n =xample ¢c% a sutranee
type entry is shown in Fie. 11.

(3) Array Tyz2s. The  oprecedine twe tyoo
declaration entries 1in W{PS-PASCAL are called sitrle 4y3pe
entriss, They are symbecl table entrias wusing a sinegle,

red=fined type. Structurad types ere compositions of tures.

‘oS

n other words, one c¢r more tynes are us2d to da2scrite a

[ ]

single svmbol table entry. A structured type will rnave a
tvope derclaratiorn ertry which contains tna printnare, azi
which points to the structure tvpe entry.

The array tyv=2 is a strustured tyo=
consisting of a fixed rumder of ~omponernts that are all of

th

1

same typ2, called the comporent trype, The numder of
comporents 1is specified as @ szaler or subranse tyse and 1s
raferred to as the lndex typ2. INTEGYR and RTAL tvypes are
ret legal index tyresi however, the scalar or suhrangs type
car b2 of the tyre integer,

Tze symbol ta»le forma*t for an array entry

nas the form value of 17H., Tne followirg byte specifies the

rumber of indices, or dimensiorns in the array. The next two
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fields are Hoth two Dvtes lo~z, tne firs:
r

AA
R0

b

(7]

egg cf the component tys2y tn2 clcernl rcertéelinine ta

hH

total sterage reculrerent for ta2e array i~ Syt=2s. Tn
eleventr Goyte ¢f th2 eaerntry 7clds a valte designating the
type of the array’s corponent as aefined in
byte field fellows withr th2 symbel takle edirees c¢f tnz tyre
entry of the array’s first dimensiorn. This is followed 5y a
two byte fi21d wnich cceatains th2 displacewent vacter fcr
this dirension. The displacerent vactor for each cirernsion
represents the distance in 3ytes between two elerents cf the
array which have a d4ifferesnce of one ir tas ccrrasponding
subscript. If th2 array nas more trnan one dirsnsicn, four
rmore tytes are allcted in the symtol taole t¢ sters  tn=
address ana displacerert vector 0f each 2caitiornal
iimensior, This entry will oe pointed to o0y tz& wvariedle
entrv clairire this type. #rn exarple of an arrey tvpe entry
is shown in Fig. i2.

structured type. This structure has a fix=4 rumtsr ¢f
components, <callea fields, each of which <zcan he c¢f arny
defined type. The syrbnl tadble entry for a record =neés  tae

form field wvalue c¢f 1FE. 2ytes six ara sever contain tne

D
w

storage reguirerents in bytes for the entire rercrd. 3=yt

eiesht ard nire store the symbnl tahl=2 address of *the tyype

<

entry of the last field contained in the reecard structurs.
The remainire fleld entries are lorated by chaining vackwara

to the parent record entry via the orevious sy~bol teole
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the n2xt two bytes. Th= fcllewing fi2l2 h2s & (=2 Gyte
lensth and 1is wused to store the recora fieid’s twpe, Tze

value stored is elso taken fror Table 2. Two ror2 bytss are
used to store the syrbol tadle adidress 0 the tiyi;e Just

indicated, Th2 last fi=21d c¢f this =zntry is twec *hyt=as 1lcrng

NFS-PASCAL sugpports th= variert fi=li end
tez field constructs of recoris. These two wiris of receord
£1214s have symbel tadvle =2ntries similar tc tze cne

descrihed adbove for fields, with the rexrevtiecn cf the forrm

field, wnich is [FE for variant filelds, end =rf% feor ta=z
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(5 Set TIvres. The set structure 4eofines a set

of values which is the power set ot a8 declared Ddbase 1ty
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The base tyve is required to be a scalar eor
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The set type symbol table entry hes a formr field value of
27H. The following two Dbytes contaian the symbol tadle
address ¢f the set type identifier. An example c¢f & set typ=e

entry 1s shown ip Fig. 15.
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cri=srine ¢f th2 ccmpenen

iefires the sequence. A file tyce decleratior 2rery i- 122
symtel tarle nas & ferm fieldl valus ¢ “Fz. Th2 symtel telbls

a

address o¢2 the file type’'s identifier is corsains? in tze

next two bytes. An erampla of a {il=2 tyn=2 2ntry Is srown  Iin

iz, 1€.

(7) Pointer <Zypes. MPF3S-PA3CAL surports dy-svic
variables which are generated witznout any correlatiorn to tze
static stru~ture ¢f the ©Dregram. T-2s2 variadles ars

iD
[
—

assigzred & srecial tvpe called fcinter t e,

4]

valu= is s=2t tc 27E, walle »ytes =<six ani s=2van =2cid toe2
syrbol ta®le address of tne polrter tyze’s parsn* ertry. An
exampie 0f & pointer type entry ic snown in
4. Variable Eniries

Tarh variable declared in an &
is 1insertedi 1irto the syrbol tadle. Tae for~ fieli cf tcae
variable entry ccntaing a values which d2scrites ths tyne cof
the wvarisble. The values for this field and th= associated
t7yp2s are shown in Table 1. Follewing the fery fieli are tne
fialds conteirnirz the variable identifier’s printrame, hesh
value, lepgtn, and trn2 c3printnare cnaracters., 2 “wo Tyi=2
field which contairns the variable’s startins address ir

rerory aprears after tne printnam2 cnaractars. This addaress

is ar offset fronm the hase of th2 variahle aree, calleac the
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Preesram Tefarence Tatla (FRT), wnicn eddrass i< assignai iy
tre HPS=-PaSCAL cede canarator Th2 variagsle’s ry.e

ietarmi numtar of bytes assign3i tc sters  tn

D
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14}
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3

3
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ny
=3
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cr
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(@]
L)

variable 1ir the F*7. The cempiler geeps 2 rune

tre amount of stcrage assigredi te all wvariabls ard

wn
wn

irzcludes this value in the pseuao code at tae corpleticon of

~

@ successful prograr corrilation. The inte

-3

oreter/trarslator
subsequently converts the reiative addres<2s i- the
interrediate code to absolute Fddress in the final tar=zes
macaine., Next is a two dbyte field wrnirn cornteins thz2 SETEIL
address of the variable’s type. In the case of the steriard
Pascal tyves integer (FCR™ = @RE),. resl (1EBE), -rharactar
(12%) and b»oolean (23F), this is *the address 0f that typ2 in
the PBUILTSINSTEL. Ir th2 case of 1intager ant cnaractar
subrenges (229}, this field contairs the ediress c¢f tre
subrange tvpe entry. In the ras2 of a scalar {(@Z7), tris
field contains the address of the last 0% a seriec of scaler
(€73) entries. The remaining scalar entries ar= Jleocatail <ty
chalnire ™Yackward to the variable entry via the previous

symbol table entry addrass. If the variadle is & com

73
y—

ex
declaration, (array, record, set, file o~ poirter), this
field contains the addrass of the corplex tyna’s ertry irn
the symbol table. If the varilahle is of e tyre previcusly
12¢ined in the program, this fiesld contains & nointer to
that tyve declaratior. Examples of wvarizble erntries are

shown ir Filgs, 1€ - 234,
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e, Trocedure and zunction Fntri=s

Every procedure and furction i arn lrS-pPrSltl
program nas an asscriated entry in the symtel tabls, In tne
case of a proceiure entry, the forr fleld is assigredl tiz=

value 247, The nash value, l2ngtn of trhe printnar=s, ani tone
printname charanters inmrediately follow the forr £isld, A
ore  byte fi=21d follows ard stores th2 npumktar cf parameters
associated with the procedure. A4 two Dbyte fi=211 1is nrext,
storineg the symbol tad®le locaticr cof & 1listing cf tae
rrocedure’s parameter types. This listinz is rafererceil oy
the compiler to ensure croner madnplng, and i< lcczted

immediately after the firal procedure entry irn tne symbol

3]

table., TFollowing the parameter type’s address flell ir tze

procedure 2ntry are three mere twe byte fields.

[Y

field gives the PFT address s&assigned (o tae troeocsiure

w
[¢7)
wy
Va)
s
1)
3
1
L

identifier. The second field gives tnes PRT addres
to the p;oceiure save block pointer (S3?). Tha SB? zerrits
racursive subroutine ralls, and will 2= explaired in tas
section on Code Generation. The final field in the entry
holds a label value that rmust be branched te when thes
procedure 1is 1invoked. Arn example of & procedure erniry is
shown ir Fig. 21.

A furctior erntry ir the syrmbol tahle duplicetss
@ procedure ertry with two exceptions. A function eriry has
a forr field value of ©5B; and ore byte field 1is adaed at

the end of tne entry to designate the tyre of the function.
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Function typ=2 essignmants ar2 alsc taZ=sn fre~ Tanhls 2.
gxarrla of 2 functiorn entry is shown in *iz, 22,

(1) Forral Parerelars. ¥Formal parareters yreviae
a mecharism that allows a »oroc=sdurs or function tc te
repeated with various values heirg suhstituted. Th2 forral
narameters are d=2rlared in  the »pre-saure cr furcticn
declaration ard cern be e¢f foeour tvpss: value varereters,

o

variavle parameters, ctrocedure varama23ers and functiecern
parameters., Fach declared parareter 71as an &associated syrnel
table entry. A velue pararmeter =ntry has exactly the <are
format as the variaeble ertry. 4 variahle parameter entry
alse duplicates a wvariatle symbol teble entry, with tze
excevtior of the forr field. The high corder bit ¢f the fornm
field 1is set to ones for all variable narametars. Prccedursa
ard furction parameters are enterei as des-~ribea abeove for
croceiure and function symrbel tabdle erntries.

Figure <2 illustrates a sarmple series c¢f symbol
tedle entries with a2 orocedure entry followed by vericus
formal param=tar epntries, Note that the final f2w bytes show
the 1listing of the procedure’s parareter types that will e

utilized for mapping actual ovaramesters 1inte the formral

parameters.

E. PARSER

The parser 1is & tabdle driver autormaton ard is rcdelled
after the ALGOL-M (7). Tne LALE(¥) pearser genereatcer €]
produced the required parse tables ard the vocabdulary tadle,

VOCAE. The parser orerates by receiving tokers from the
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sranner, analyzipe th2m te i2tsrmine 1€ tasy erte ¢ part of
the NPS-PASCAL zrarmaer, then accents or rejecss tne  Laran

accerding tc  the grammar. If the texen is sccentsc, onz cf
two acticns is tarxen. The parser rey stack the texem arnd
continue to re2quest tox2ns in th2 loevanead statz, cr it may
recogrnize the rizat part of a valid production ard epzly thne
producticr state. This results In a stacx reductiorn.
parser rejects the tokern, or deterwires thet the tovan

~t rart ¢f any

received 4doces npct cornstitute a wvaliil rig

productinr ir the gremmar, a syntex errcr rmessage Wwill 5=
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TCCVEF 1s a rprocedure that perri®ts cortirusd rros=rar
compilaticn in spite of tres 12tection ¢f a synteax error. Tasz

parser backs up one state ani attermpts o continue gpersing
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frem trhat state, In the ever
contirnues to back up until trne end of thes currently r2ndi=g
procduction 1is located. At tnat peint th= invelid tckan is
corpletely bypessex, ard ar attempt is rai=2 to pars=s the
fellewing teken. Tals process continves until ar aceaptatle
toxer is fournd,

The parse stacks in NPS-PASCAL corsist of a state stack

m

and eisght auxiliary stacks. The auxiliary stacxs are
varallel to the vparse stack and are used te store
inforratior extracted from the symdol tehle neseded Jurine

code zereration. Tne stacks are:
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FCAMSFIZIL - <store the form field wvalue ¢f *n2 cur-ent
iientifier as reflezred irn tae syrbel tadvlae;

TYPTSSTACY - stores the tyr2 value or tn2 jgertifier:

POTEATLP - stores tne PRT address cf the idertifier;

LAZRLSSTACY - stores the label wvalue t. H2 us=ec with
branczinz inssructiors;

PARMENTM = ctores the numher of ferral varemeters asscciatec
with a pvrocedure cr furctiony

PARMSNUMSLNC - stores the sybol tadle adaress of the list of
®orral param=2ter types assccietaed witnh a
procadure cr function;

TAPRTSSS$STY - stores the type value of an expression.

CENERATICN

)

. Ccr

(£S5 ]

The parser not crnly verifies tne syntar of the source
statem2nts, but alse <c¢cntrols the generatican ¢ tas
interrmediate code by associating semantin acticns with
production rales. when a reduction takes crlace, the

.SRC)Y 1is called with the

AV

SYNTFESIZE procedure (in SYNTE
production number as a parareter. The SYNTYESIZY procedure
cortairns ar extensive case statement kXey=2a by the p-odurtion
nurber to perforr the arpropriate sermantic eaenticrs. Tae
syntax o¢f the laneuage and the serantic actions for each
reductionr are corntained within the 1listinz o0f the rodule

SYNTE2.SRC.
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znewi2deg2 ¢ the 1 ES=DA30LT date etru-tturse,  trnz oresyis
greretors, *n2  use 7 nproz=ilrzs gni Toirecticrs, and o otae
cerruniecatior patns hHatwsen tn2 ~e-piler zm:otne wear, Tz
ts2udo meragtarse  are  ds8strioei in detail I Ear, 1, Tioess
etner elerents are desorinal nelow tC e¢esist in
urdarstaniire  tne NP5=-PA5C:L  -~oroilsr cerstrants o E&niote
exznléln trne logic used t¢ z2rn2rate tn2 interreliiat~ ~oia=,
Thet cod= will later 25 ussl U9 =2ernergte 2o ter.sl raconine
~eode.
1. Storags Specs Alloczario:n

Tn=2 amevnt ¢f steras=2 allcratsd te a variazl=s 1¢ 2
function oI the type C¢f ta2 irter. Tor °2z2°n TrceTr variadie
requiring storage spac2, taz ccrpiler soa2cifias th2 rurter
of bYytes to bHe alloted, and xeeps @ rurning tetal o1 t:ze

D
£
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rumber of bytes assign2d. Th2 total count Is then pass

the code generator to establish the size of the P

-3
o
™
ry
w
1

Raferance Table (PFRT).
a. 3yte Data
Ryta data iters are stcer2d in a sirgle tyte in
rerory, 3yte date items cer r2present cnérasctsrs, nurhers,
or boolean variables.
b. Integer Tata
Intezers are retresented by two byte locetions
ir remory with the high order byte pr=-edings toe lcw order
byte of the integer numrber. The storege design i-itates tre

functior of the 8¢&CA ricroprocessor [€] in its rovenent of
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iatea frer rerory cr fror the stack  iple the Trocecceprs
Zcutla byte r2gistars during pregsram ex=cuticn. IntRg2Tc ars
represerted in  twe’s corplersent ferr, wiin ta2 niza erier
bit acting 3s the sign bit., & zere nigh orjer tit indicatss
a positive integer, walle a high ord=ar "it of or2 irdicate a
regative numver,
¢, Reel Data
d

Peal npurbers ar2 renrasett2d in birary ccd

11

gaeciral (3CT) format, Fach real numher i

N

repgrasent=aqa by

feurte2n d2cimal digits and is stored in 2ignt ccnsarutive

bytes. When loading e BCD vaelue conto the execution sta-x,

31}

the byt2 1lorated at th2 low2st memory address contains tn

sier of the number alcoe with th2 sign ana margnituce cof tiae
expenent, Succeding Ddytes represenpt twe dscirel 2izifts and

are crdered backwerds, sucn that tne bHryt2 clcsest te T=

«t
47

exporent Hvte con*alns the last twe decirel digits of 1z
rumber, while the 1last btyt2 contains tn2 left-ricst twe
decimal digfits of tre rnumoer. The formet of a 2CL rumoer iz
mamory is displayed in Fig. 24.

The exporent byte ir a B8CD nurber uses tre higzn
order bit to indicats the sign of th2 numter: a cre
irdicates vositive, @ zero rezative. The rerceinirz sever
bits repr2sant the exporent and its sign. Th~ =2xvcornent is

bitased by €64 so that values greater tnar €4 {(i= ceyer bHirsg)

depict @& positive expernernt and velues less thar £4 denict

[£7]

[$7

rezative exponert; the exvonent is the difference Detweer £4

ani the actual value. The bias allows erxpornent values

54
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ranzinz fror =€ .

tne 22cimal peint 1s normalizad t=2fo.2 *n~ firet Zis0%0,

i. String Cete

Strings are stered sequsentially. Tne first tut

of the strire stores the strinzg 1length, tnaws limisin

M

(h

strings tc a lengtnh of 253 bytes. Irmrediizataly fellewire o
lenzth byte are tne ASCII charecters nf tne strinz,
€. Arithmetic Nneraticns
2. Lozgical Cperations
Legical, or becelz2an, orerations act eorn  tyte
values of z2ro ana ore only. A zero value irndicetes a falsse

ccendition, while a non-zero value irndirates trus. Leoglical

8]

overetions requirines corparison berweern ftwo glerarts returns
the value of the c¢yeration in the trus or false fer~.

b, Integers

h

Arithmetic cperatiors witn inteseré er
performed by tazing the top two valies frorm the =2ry2cution
stack, and placing ther in tne double bdyte rezisters in the
g¢cg mricroorocessor, ard then carryirng out the reguested
operation using the rizcroprocessors native furctiors.
Integer arithmetic includes additior, suhtraction,
rultiplication, division with truncation, modulo divisinng,
legical comparisons, and transformetions to real (®CD)
forrat, A11 corrmutation results, excep® fer real
transformations, are returned to the execsution stank in tre

two byte intezer format. Felational operations or two
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integer wvalues are carrvied cut in acreordance wite

for intezer aritaretic.

D]
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Raals
Real arithmetic operations are rore cormvlex tnér

~a
P

tnese with integers due tc th2 nature of the POT forrat.,

process ts sirilar to that of intezers in taat vairs of real

nurk2r tytes are moved tc the EQECT registers. The recuir=d
overation is operforred, and the resultinz real valus is
return2d to the ex2cuticn stack In  tha eight tyts ECT

orrat. Peal values also follow the rules of irte

vy
Ju
(81]
-

arithmetic whern invelved in r=laticnel operaticorns.
g. S2t Cperatiorns
The set operations of set unicrn, set differenca, set
irtersectior, set ecuality ani inequality, set in~lusion arid

set rerhership are not irplemented in  this versicn of

NPS-PASCAL,

The relational cperators of ecuality ard in=squality
have beer implemented for strings. The remrairder of the
relational ovoerators denote laxicegraphin ordering acrcerding
to the character set oraerirz, ard are not irplemerted in
this version of NPS-PASCAL.

©. Procedures ard fupctions

Procedures and functiocns, also called sutroutires,

g3tve NPS-PASCAL the abllity to 4isplay prograr segrents as

explicit sudbprograms. Th2 only difference tetwesen a

procedure and & function 1is that tiae fun~tion returns a

57




valiue to the teop of *tne executlion stank afler it is inwnres;s
@ procednre do2s rot. Tris m2ans that & functicn rell
actually represents an arithmetic evoressicen. FProceiure
calls, however, s*and alone as oreerar statererts. Arn

aralysis of tne following rrocedurs anid functicrn
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irplerertation by Blarnton ard Moor
current design is inadequat2. Insufficient inferrmaticr is
passed to allow pararet2r rapvins from the executicr <tack
to the PRT,
a. Invocation

Procedures and furctiors <can be irvoxedi with
z2ro or more actual wparam2ters. Th= 1list cf actual
vérameters is subdbetituted 1irnte the corresvoniirs list of
formal parameters declared ia the oprecedure c¢or fun-~ticn
defiritior. If tne formal perameter is a variabie parareter,
the actual oparameter has to be a variadla alsc. Shculd the
formal parameter be a value varemetar, ther the actual
perareter can bYe an expression, provided that the exzrescior
type matches the forral pvarameter type. Fcr procedure and
function formal parareters, tae actuel varareter rust te a
procedure or furnctior identifier. Actual parareter tvpes are

checked against formal parameter types stored in ths <ymbol

o g
-

table during prograr comrpilatior. The wmethod of passirne
actual parareters’ wvalues 1is via the =2xccution stack. The
procedure or functior’s merory locatiorn is gorerated ir the

form PRO <ladel>, where PRO is a nnemonic Teanine "trarecr to




sudroutine’, and <labeld> 1is the lahel value stcred iz tne
subroutina’s symbol table entry.
. Storage Allocation

411 varareters ani variabdles declered wiinin a
procedure or functior are assigrned a location in tae ¥
Thes2 locations immediately fellcew the PRT lccation cof tze
procedure or functiorn identifier. Upon recozrition cf ¢
complete subreutin=s, amotner PRT location is ealleccatsi., Tnis
location is called the Save 3lnck Peinter (SRF) for thne2
sutroutire. The FRT locations o2xtendirng from tn=2
sudbroutires’s identifier locatiorn throuzh the S3Pr Fake up &

Pocedure Corntrol Block (FCR). The effact is that the PTT is

(¥

a corntiguous set of PRT cells, as seen in ¥ig Z&, The Pl

construct is bhased con the one used in ALGOL-% T1¢7, ari its

=

usefulress is ir recvrsive calls fto a nrocedure or furnctior.
c. Parameter Mappirg

NPS-PASCAL uses a schewe similar to ALSCL-T [12]
in mapping th=s actuel parameters of @ procedure cr furctior
irto 1its forrmal perameters, After racogrnition of a
subroutine {dentifier, the a3ctual ©pyarameters trat are
identifiers have their irnterrediate code gonereted 1in tne
form of a "PARM" or "PARMV” rnemonic followed by the PET
locatiorn of the actual paramreter. These mnemecnics 1lecad the
execution stack with tne values of tne actual parameters. I¥
the actuel parameter is ar expressior, the erpressior result
will Dbe loaded autcratically on tnp of the executlion stack,

Consequently, the compiler ~enerates tke ncemonic ~FPARMY'
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after recoerizing a comolete expression that is ecting as a

value parameter., PARMX will not require any action dy the
code pererator.

With the actual parameter 1in place, program
control will branch to the procedure or furctiorn itself. The
compiler generates code to place three items on top of the
executior stack. The first item 1is the rumber of formal
parameters (f) in the subroutine, the secord is the PRT
locatiorn of the sudroutire’s identifier (ILLOC), arnd the
third is the SRP address in the PRT (SBPLNC) of the
subroutine. The compliler then generates the SAVP operator,
followed by the total dyte count of PRT storage (t) assigned
for the subroutine’s identifier and all formal parameters.
This 1s followed by a listing of byte storage required by
each formal parameter (Pi) ir the PRT ir descendiﬁg order.
The execution of the SAVP operator is expected to cause the
followine actions to be generated by the code generator.

(1) The SBP location is examined
(a) 1f SBP = @ then SBP := 1, else
(b) SBP > 2 and segment length (SBPLOC - IDLOC + 2)
is obtained from the top of available memory,
for exarple, at address x. The PCB is then
copied from the ERT to the memory segment at x.

The contents of the segment at x is then called

the Save Block (SB). SBP := x.

61




{2) Tae tor two elerments o0f the executicr stanv ars

5

deleted; tne nrext eolement (f) i¢ copi=d anc
deleted from tae stacx; Pi = pl1).
(Z) If f = @ tner helt, All actual rarameters havs Yeern

copied irto the formal perareter leoratiors in
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(4) PRET locatior (IDLCC +

o
1
(5]
—_
s
—
.
It
ot
O
'fj
-
ry
L
>4
D
J
[
ct
s
o
]

stacky delate tne te¢

(o]
)]
s
4]
3

D
3
c*
(o}
re
-t
o
D
1]
»
m
)
-
o d
[
(o]
3]

stacgy t =t = pli)s p(i) = p(i) = 1.
(5) ¢ := £ - 1; €0 to step (3).
This vprocess ernsures that recursively celline a su®routire
will mnot destrcy the lcocal variadles and paramaters c¢f any
pracedire calls.

4. TFunction Return Value

T

[&¢]

Coupled with the SAVP operator 1is the N
(unsave) operater that reverses the actiocrs of SAVP., Twe
parameters are recuired at the top of the stack, tas SEF
locations in the PPT (SBPLOC), and tae PFT locatior cf tae
subroutire identifier (ICLOC). Trhe actions, ther, of UTNSP
are:

(1) The value stored at ILLCC is cepied tec the teo
of the stack (this returns a value for the
functiorn calls? this value will ba delated for
procedure calls).

(2) If the value of S3PLOC is greater trar 1 then
the S3 at 1locatior S3PLOC in the free merory

area is covoied back te the PCR and the memory is

€2
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freed, [f SFP = 1 tnen SZP := 2. (Consecuartly,
the UNSP c¢verator returns a valu2 frem functicr

calls, ard restores the PC3 in th2 event of

recursive r~alls. Flgure 26 shcws th2 anticns ¢f

the SAVP ana UNSP orerators orn the PFT and the

ex2cutior stac<.

e. Forward Declared Frocedures ard Functions

To permit tne invocation of & vyprec=dur= cr
functior orior to its definitiorn NPS-PASCAL vutilizes a
forward refarence. The fcorward refererc2 consists of the
procedure (furctior) head, followed Dby the word TFCFRWARD.
#han the ovroredure (functicn) is da2fined later in the
sroerar, the parameters are not réceated, TCRWAZD is rnot 3
reserved word in NP5-PASCAL. It is inst=2ad referrei tc as a
directive, Directives are identifiers in NPS-PASCAL, trat
can only occur 1immediately after & procedure cr function
headirz, Mirectives are corntained ir the BUILTSINST3L.

f. Stardard Procedur=2s and Fun-~ticns

The oullt-ir proceduvres =2nd funectiors thet
currently exist ir NPS-FASCAL corresmcnd to tr2 standard
procedures ard furnctions specified in STANDAPD PASCAL. Taeir
coeration, hewsver, 1s consid=srabdly differeat frem vuser
defired procedures ard furncticrs. The compiler first
generates ccde for any subroutine actual varametars. A
mneronic for the Dduilt-in ovrocedure cr furctior is ther
generated which tells the interpreter/translatcr that it

rmust remove the paremeters for the executior stack, verforrT




the recgu=sted overation, anrd raturrn the r2cult to tha staelrs,

Trhe standard oro 1res for input and output (Fead, Re=ailz,

(&)

e

e}
=

‘e

write, arndi ‘Vuriteln) will 7ot recuire scecial acticr tc »e
taken by the interpreter/translatcr. The remeinirs standara
proceduras dealing with files end vointsr variatles zerzrate
mrnemonics that will reguire artior b4 t.e
interpreter/translator.
€. Imdut-Cutout

Iznput and output (I/0) car be randled in twe wayvs:
via <cornsole arnd vie disk. Console I/0 refers tc the device
the NP5-PASCAL user is utilizing te provide commands tc  the
system -—- usually a CET terrinal or teletyve., Tisk 1/C
refars to utilizing euxiliary fil=s cn ta=s disg fcr Aata
manipulation.

Input fror consle /0 is echieved thrnouzn RFAZ or

0

REALLN statements. Cecnsole output 1is eaccorpliskhed 2y tn
WRITZ ard WRITFLN steterents. Input to tze censole is
accorclished by azn operating syster routine that reacs ore
full <conscle 1line irto ar input bdbuffer. Ta2 rcoie generetor
ganerates code to examire the ©buffer anad reonvert ASCII
chaeracters contained witanin the Douffer 1into sprrerriate

NPS-PASCAL intarrnal integer, real or strin forrmat., The

5

inout value is associated with the arvprorriete reed
statement variable parameter and then ster2i in the memory

locatior allorated for that varlable. A wWwrite staterment

takes tha2 irternal representatiocns of integer, decimal, or

(7]

bvte values ard ronverts them tc their ASCII chararter




forrat, These values are ta2n rasse

crint routine for <ccnsole outca

(¢N

variedles are store

code ard the interpreter/treislator =11l ¢2nerate col2

i

t.

as ASCII strinzg

send thesm <c¢cnaracter bv character

routine,

Tisk I/C i< achieved through

staterents utilized for console I

from a disk file recuires that
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sn2cified {in the sam=2 manner for
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Adisks writa statamants as

well. The file icdentifiers used in read and write staeterents

~ust be declared in a variatle declaration part of & rro=mrar

block, or as a proerar parareter iz

(rall2d an exterzel file), The

the prograern dacl

ration
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le 1igdertifier has a

soecific PRT entry assisrea Doy tre compilar. At ©roFran
2x2cuticn, space will have tc he allcrat=2 on the NPS-PA3CAL

stack for the ¥ile Control Blocxk (¥C3)
to interface fils operations with

Additiorelly, space should %@ provided

buf#f

iD

r for every declarei fil=s.

[o]

7. NPS-PASCAL Pseude Gperaters

A complete descrivtior o

vseudo overators is rresentei ir Fe

infermeticn nrnecessary
th2 operating system.

far a 1z8 Thyte 1/0
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ir tae =sxerutecls mniula, sir~=2 4
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me+ary lccetlon CJ1dFE

I

collisior field enca 3sreviots entry acddressas are cal-sularal

and enterel oy hard. Cer= rmust be texer Jurinz tne TINE arnid

LCCATT proesrams to ersure tnat trpe EUILTSINSTEL is  lorcata:
Troperly. Since the LIN{ oregrar &ids odiec*r  rmoitules

tezether lirearly, it 1s neczssary to snecify TAIITIZ . CIC es

v

the first rodule in the cormrma~d lire to ta2 IINY pregzrar.

i)

“hile oreanizine the LINK

diefault ordasr of CCT7, STACK, TATY, VLMCRAT. Cconstente in the

te start at €172% witkh tae dirscotive 'C0IT  1¢TEY e toe
LCMeT™Y oprograTt pleces 3BUTLISINSTRL &t 1227, so @ tnres 3S7te
durrmy  field was add=d rient ‘tefcre tro TUIZTISINGTZL
jeclaration. The first taree bytes of thes finsgl (2/v
exacuta®le file (1e€%, 1C1E and 1¢2F) are rsed te stare a

jurt instruction whica roirts to the co~piler ertry pcint.

.

The two previous theses used ar £CE£0C siruvlater wrnich
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or the I3 3€¢ ard zercei wemory prior to lneiing the

(o

cempiler, Many of the wvariabdles were not irnitialized,

instead, relyinz on a zeroed rerory lornatiocn for their

valne., PL/M=2¢ {includes twc dir=ctives, INITIAL ard T:27T%,

m
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w=icn ars ug2d teo cet tre initial wvelus 7 wariahlsse z2-

ccnstants, resnpa2ctively.

A~ additioral differenc2  hetweer FL/M anma Pl V=27 1is
that the lattar alleows &rn implicit Aimensicn gnernifizr, This

allows the table declarations in TARLIS.SEC ard c¢thapr o=
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specifizr 15 invekxed hy entarings an astsris¥

deciral cornstart, i.e. (*) instead of {(43).

T12 to a deficiency in th2 grarmar aéni its eaesscoriat=d

18]

tables, @& record structure was Lot recognized until tr

[H
*
b

statement was pars=a2d. It was tzan tcec lata te iritialize
variahles used t¢ eralyze eazh renord declerstion. As  an
irterim fix, the c¢cd22 tc¢ handla & rscerd daclzaration nad
beern writter intc the scanrer rporticn c¢f *me r~crgpiler.
{ontrary to tae structure c¢f the ccermpiler, wnen a rzrorid
declaratior was recognized b7 tne tokern rurber, the rer~crd
iritializinz code was executed, Ccrrecting this Tretlar was
the subject of @ project uvrndertaker by Azdersorn anéd Vvers
(12] durirg a coursa in corpiler tasory at tks \ava

Pos*craduate School. As a result of their werx, this code
was remeved from the scenner, and vlared in the vroduction
case statement where it belongs. The geramrar was corrected,
the parse tatles regensrated, and changes te the existing
tahles were maae by comperineg the 1listines arnd typirng
changes by hand. In the SYNTY2.SRC module, vroiuction 395 was

charged from

m
mn
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(RFCCRI TYPL) ::= <RECCRAID> <FITLL LIST> =NI
aril vrocduction 5€ wes added to read

<RTCORDD t:= RECORD,

A record is row recognized when the tokxern PFTCCRT is

L]

ersed,
ard th2 initialization of veriabl=as takes place ccrractly.
A1l the rerairing oroductions ware renurbered to preverly
reflact the parse tabdles.

The user assistance proaram SYMBOLTA3LY provicded by thae
last thesis =2ffort failed in attempting tc print tz= syrbel
table for nearly every test ©profram triad. Corsideredle
effert was e=xpended durirg the current effert teo di2%ug,
rodify and upgrade this prozram to a us2ful tool. Code was
added to da2termine the actual 1lccation in memory ¢f the
symhol tadle during the corpilation, ard the svrhel tabvls is
moved to that address for processirz., The SYMTQLTAT®LE
prosram was everntually abvandorned for a number c¢f rsasons.
Tirst, it was attemptire tc read s=quantially entriss irn the
symbol table which were desiened to »e accessed via the hesh
tadble. All too ofter, the prozram™ crashed becauss it was rot
able to 1locate the peginning of the rext erntryv. More
frequently, though, the =entry in tha symbel tabls was
incorrect, ceusing the SYMBOLTABLT program to use ircorrect
poeirters, 1lengths, codes, 2tc. The STF2ROLIARLY prcgram was

replaced hv a much sirpler, dut ruch more useful ©frograr,

called SYMIUMP, which 15 described in trne next paragrarrh.

£9




K

The CP/M utility DUME wes melified to it tie ~cntents
cf & file as & singlz2 celumn ¢f hex ~raractar teire, oz-h

cedieil ov & Tour dizit

[37]

reczresanting @ bYyts. Fecn peir is pr
hex adiress, wrnich cecrrespends te that zTytz’s adirses in the
symboel tahle, durin. corpilation. Th2 address ¢f ‘the
teginninrg of th2 syrbol tadle is a cornstant ir ths IYVITIVP

ocram, ard will have to Y2 res2t each time to reflert tre

o3
-

new address cf tae symdel tadble whemever tae cerriler is

[N

chnareed. This necessitetes re2assemtling SYMIUVME f¢r =2acrn naw
version of <*the corpiler, after deterriring the startirg
address of the symbecl tadle from the opravious SITEL ertry
address o0f the second eniry. The outout fror the SYMLINMP
proeram can t2 =2asily and 2ffiriently <sranr2d bty 2ani  te
deterrine the contents of each entry. Jollicion address and
previous entry adress vairs, fer instance, can usually =t¢2

recognized on sight., dirce the Trograr is not

Jy
I
O

data~-dependent, it cannot crash duv= to impreper symtel tatls
antries. & description of the chanees to tne Cr/% utility

SUMP.ASM is provided in Appendix C.
Examirirez tne syrhol tahles from variocus test gpresrars
showed thet the eddress of the oparent trpe of sirrtle
T

variable declaraticers was not he entered vproverly. In

production E€,

CITENT VAR STRINGD> ::= <ILE

t+1

TIFI

>,

'z

code wes added to save the parent typ=e.
In the ZENTRSSUESNTRY pro~edure in 3YNTT1.SRC, tne

procedure SUBRSCASE wes DYdeing callei twice for tne sare

72




0f tne subrarege, Jeds was azisa tc ~eiify tos
seconi cell *to exarine tze lowsr 1irit &ni tnus ~erracsly
dotermine the number cof entriss in th= <cutrange.

In mos*t case statemerts tarougacut the ~erviler., ths3re
is no range checking dorn2 on th2 variatle us=i te ind=2x intc
a case statema2rt., In PL/¥-32, if the iraex eveluatas to &

numter greatar tnar th2 nurber cof cass statswrants availa®la,

the result 1is vundefined. Iz otnser ras25, szrirclons
representing rno-operatiorn cas=2s wers cmitted, causing tns

wronz code tc hwe executed ror a giver caes2. Cod2 was gid=ec

te direct the index to the ¢

o]

rract case,

iD
w
—~
s
M
|
(]
o
cr

Ir a few irstences, PL/M-32 address variabl

=

ere helrng nassed te byte variablas(e=-rit). rsstltin. in t-ne
egizht higpr-nrder Dbits 9oeire trurcated and los*. Tae
offerding variatls daclarations war=s corractel,

Whan tne corgpiler was bYrokxen into roiules, tners were &

-y

daclared PUELIC and Y

(]

sunhstantial numdber cf variatle ANAL

w
»

needlessly. %hen a vaeriable was used only irn the roduls ir
which it was declared, the PUBLIC derlaraticr was deleted. &
nurmber of subroutines were declared PU3TIC in ore roduls anid
net called, and declared external and called frem conly one
other module. These subroutines were moved to0 the callinz
mcdule ard rot declered PUELIC or ®XTERNAL.

The Adistlecement vectar asscciatad with each erray
dimensior was belng calculated incorrectly and it was ster=zd
ir the sarme symbel table entry as th2 subdbrange, The errey

offset (for non-zero-origin array dimaensions)! was b=ing




celrulated incorrectly. Code was edied to terpererily stack

the array dsclaraticns ard subsecuently 2nter trer iznte ta2

symhol table correctly. Cod2 was elso added te calruliate tre

array offset arnd tne displacemert vector far 2ach dimension.
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Sigr=2d identifisr constant 2ntrias in tne sy~rcl tarls

are identified as such by tas TC2¥ value 41Z, dut toe <i-on

is not stored or apolied to thes valu2 of the cerstant.,

[/

Arrays were orly exarired for correct identificatior arid
ertry inte th2 symbel table., Arrays crn ta2 riz-t sii= cf th>
asslenment staterernt are rnot handled proverly.

Since no intarpreter has been written, tr2r2 is <still nc

3 ~

way to validate the interrediate cod2 produced. Trne corgpiler
will compile somz small test programs without rraching, Tui
it frequently will crasa or 20 inte infirnite 1loo0tvs.

-

The code ir the meodwles 3YMTAL.SEC

-
[&2]

SYNTEZ.,SRC carnot be trusted to 22zave as 4eccriced ir e
twoe oprevicus thesis efforts. Tach onrocelduras nzeds te te
oxarired on a line-by-lire hasis, with & fossinlie evs towerd
rewriting substantial opertions. In  many, Tany ceses,
variables are ANTed or CRed with unexplaired nev constarts.
The functior of tnese constants should de deterrired an? the
nex constants should be narmed and docuranted. In many cther
irstances, variables are shifted 1left or rizht ard ther
again ANTed or NRed with hex coenstants. Th=2 saifting can te
avoldedl Dby definineg and docurerting tae approrriate masks.
The glotal Aata base shonld b2 better organized, dafirad arid
docurented, Variables enter procednures ir urnkrpowrn states,
and are used or modified witnout range cnecXipg c¢r &rny scrt
of validation. The ranges orn case staterent indices need to

be check=ad Dbefore wuse, and each case shculd e a TO) FNI;




|

blocz, even if for & ne-cperetion ras2, so  that stataments

2added will not intrednce extrs and erroneous cases,

74
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I. CZMOLUSIONS
\PS=—-PASCAL is still a long way fror ~c¢mrlats

irplerentation, Major vrodlers =rxist in the rarse stack
structure, in semantic acticn surrcutines and irn tn=s sy—hel
table cornstruction erd access. The groundwers for 2 viahls
PASCAL rcempiler has bea2pn started, but th2 ccerniler decien

reeds a critical review enc analysis.

The gneration ¢f thls comoiler is s%ill dazperde~t c» the

4]

development of arn =2¢8¢ irntarpreter c¢r translatner to validate

the vseudo ovperators zenerated, C(rmpletinz the NF3~-PASCAL
corpiler poroject will require a subdstarntial investrent of

study and tire,
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£PP7NTIN 4 - Coroilsr Trror Feesaazes
Array dirensiorn starz overflow: Sirplify array
declaretion.

..4
(o]
.1
«

Array nest cverflcw: Simplify da2clar

tssizn~ent tvpe error: Tvp= nf exprossicr nes
ccmpatibla with assignment verlatla tyoe.

Tmvalid expression: The varievle types within
the exoressior are not corpatidle,

Incorrect contrel varianwl=: The cortrol varighle
nas no%t beer declared or is 0f tyrs HTAL.

Tuplice®a constart rname: Censtant idantifiars
rust be uricte

Tis¥ errcr: Recoeryile.

Tuplicate type rnare: Type idantifiers ryus* H=
urique.

Tnvalid expressiorn tvpe: The tynes of trne vaeriad
used in an expression are incemmatidle.

o
w

Irvalid errey index:

scalar = INTPOREE or H

a

lu -
t*'i
<-o"<

rdar t;
S ere

'Ub—"
w3

 p
A
Irvalid constart variadl=: Constant entr»y iz syruol
table is irvalid.

Irteg2ar size errer:

Improper paraereter: Tne actuel

rarameter type dces
neot match the formal param2tar tyge

Irvalid read varjable: Only INT¥33IR, FTAL or STHING
vealues can e read.

Invalid subrange error: Checxk type end lirits of
declared subdrancge,

Invalii type arrer: Array corporent typoe
specificaetior invalia.

Varient sta~k overflow: Reduce tae nurter of
variant cases.
Lebel syntex errnr: All ladels Tust b2 irtesers,

7€




Incerract chéracter:

Trcorrect actual
~ust he & veriabnl

Mo preducticn: Syrtax @rrcr in eccurc2 line,
Tavalid set elesrent: Set elerants must T2 sceler.,

Farameter errcr: Tals pararmater forret carn cnly e
used ir & write steterernt,

Incorract rnumher of pararteters: Tha te
of actual perameters fails tr ecual th
rurmhar of fermal parametars,

CTocord field stack overflow: Reducs *ne nurhar of
fields srecified
$RITREETMT parameter 2rror: The parametar kas to
be of type FFAL,

Invalii type idertifisr: Ty,.2 iientifiar ret
previously declared.

Syrhol tadble overflcw: 2e2diuce rnumber 07 declaratians.,

[y
3

Urda2finea lzbel =2rrev: Lahrel net dsclarad
label statarernt.,

Invali?! unery orerator: Yariablc tyoe must be
INTEGER, R=ZAI cor sutrrang2 ¢of INTECIR.

Undeclared nrocedure: Procedure id=srticier not
opraviously declared.

Variable declaration stack cverflow: Feaure
tne number of variablss derlared psr lirp=

Variable stacx overflow: Reduce the leresth cof
variable prirtnares.

WRITESSTY] perameter error: The length parareter
“as to be c¢f tyne intezer.
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The last tassis effcrt inczlud=z a Treoerer
wnich will read the interrediate cole ile

hex pseudo nodes into toe corresgeniing

"3
a

narareters assoclated with certair onye

]

latels, trarcnes ard load 1-m2diat= valwu=s ¢

Irteger ard r2al nurhers ar2 convarted to <4
Strires ars disrlayed as ASCII nharactiers,
Tn use the TEICNLE  proxrar, corcsile z

when a squrceessfuyul corvilaticr is norplets,

rediat=s filae:
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i
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1
N 4
o 5
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_ne rontents of tne interrediate file will be

~onscla,
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APERLTIY T = SYNDTMEP w0l Taols Tistlexy rroaver
L symh0l  teble disvleving vrasrer was c2valicensl ot sic
ir exerining th2 symbel taecle eni deduzrins the coertilar, It
is %Yesed orn tre {P/¥ ITUVF utility, anc Uvses tne cstartic.
address ¢of the syrool table ir rercry.
To rranara tn2 SYMIUMP program, tns o uwser ~ust first ues

the stardard CP2/0 utility LUMP to  dur= toe synbol  ted

—a
n

file. In this durp, the user aeterrmin2s tns stertins acdrass
of the ss7bol tedle by exe~ining tne vrevicus erntry ajdress
of the seccrpd 2ntry. This eddress will rcharnge whenever the
complilar 15 altered, since th2 symicl tabls is ascigr2d te
the first availadle merory adaress after ths -~orzoilsr,
Y¥eciify the C2/M wutility TUMP @5 fellews: afisr 72 latel
CPTNNY, chanse the argurment of the LXI 2 frem & to o=

starting adiress of tn2 symoel tatle; aftar th= labsl L1007,
delete tne JdZ AMCNUM dirnstruction. GScpare, =2asserale s:ic

relogd the pregrar., The SYNMLDUMP prograr is new r=ady ¢ be

used n~r tha ,S¥¥ file produced hy th2 corpiler:

ADSYMDTMP PPOGRRAN L SYP

SY¥DULM? produces a vertical listing of tue syrdel tenla,

ore  tyte mn2r line; each bvta is »nracedad by its adirase i

the symhel tedle,
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1P2INTIC L - Cempilsr Zetirc2 Toza Ztrniicture
A, MODULARITATICN
The pL/V yersicn of tne NPS-FASCAL r~omzilar ceorntaineg
over 17¢¢ lines of source ccde, wnern  tn2 ~cerotiler was
trarsf=srr2a to the Intel NMicrocrocessor ayelerrent  Systar
(M2S) ard the ISIS-II  og2ratins sys*arm, i w2s hrousn U

now nas  fewer tnar 1222 lilines ¢of ccide, sc exitins is

facilitated, and cerractions o the ce-piler = e
irplerented much more rapldly. The twe lér-zest —nadules takxe

12ss than 15 minutes each to recornila, A reco~riisi 7Teiule

can then He linged with tre rerairing mcdules. Yeintainins

There are sever medules, =&r®  in 2z e2yarata ISI3-11
forrat file. SYSETS.SFC contairs the interface to th2 /™
cparating svstam, includine tne disxk ari censels
inzut-nutpu* vrocedures, and the Z¥TCIZAT zreredure, SCAV.STC
contdins the irput scannar. PARSTR.S3C rontains the cperear
ari 1its suprortinz oreceiures, and =~Tost af th= glecsel
varlables., TAELES.3%C contains the duilt-in syrbel tatls 2arid

roredures  woich

-

the narse tables, SY¥BOL.SRC consists of

el

marioulate the symbtel tabla, elther writing izntr or r=aiirnf
fror individual ertries. SYNTF1.5EC co-teirs tne code
syvnthesizer, procedures which use th2 vars2 steczs ard which

zernerate the 1interrediate cnde., SYNTEZ.3rC corsists solely

g€




Yriulerizirzg tne corrtiiar irtroduced e TV =IC
compiler directivas DPUBLIC and  ZATIFNAL., *ny wvaria=lz,
functicn or oprecedure whicn ie¢ danlaer=3d in orne ~edul=, ani
referenced irn anctizer, rust he declered PURLIC in trs Tirgt,

-
ard ZXTERNAL ir tn2 <ecord. Funoticne ard corecediurse  yhick
nave arsurants TuS*t nava tnos?2 argurents in zota

cross-refererce to 02 arrended to tn= source listing. The

us

cross—raefarerce  cortains =2asn source pregrar ii=ntd

(literal, cornstarnt, wvariadls, function or vrocedure, wonintk

occurs in *hae program, &long with the 1lire rurser ¢ i%s
¢rfining oc-urrence, the line nurders of eny rafersr~2s 1
it, and whetner it {s declersed P7"3TLIC or TITIZENAL., Thic
Cross reference is @ wvery useful tcol for lccetins

The IXREY switch c¢f the PL/¥-2¢ corpiler caus2s &

fa
-
-
j}
o
(¢}
o

temporary file with an .IXI extension to ©oe craete
contains informaticr abcut =2acrh BUZLIC erd e
declaration in the source prograr. Thess ,IXI files, one for
gach source module, are later ccllected and ccrsclidated Yy

the IXY?:E¥ prograr, wnich oproduces ar 1irter-module crcess

referenc2 listing. Tkis 1listineg contains all TUTLIC and

tiartifior  was declared PUERLIC, and lists all ~cdul=s wri:x

3
ey

-=

YT7ENAL idertifiers, and nares the rwodule in wrick %o

)




~axe an FITTRNAL reference to it., This 1ist i¢ alsc 2ry
ueeful durire dstugeing.
3. INZING AND LOCATING

The corpiler, nrow separat=2i intn proedulss, rust  T=
recombired to form @& hody of eryacutahle ceze, Trnis is

accomplisnad By the LINZ ari IOCATE ssreoerems. Tn= LI

vrosram adds code frcm 2aca of the rodulss end l1idraries
rafarancsd  linearly, tc form 2 sinzaiz fila, Th= LOTATE
vrogramr lorates tne code et & particular ediress irn remory
and adjiusts all of the relocatabtla ediressas into aleclute

Crnce the complete ccempiler hes D2=2n laocarec anc
aliust2i, 1t needs te¢ he trarsferei freor tne 1313-11 tased

systar  for axecuticr., Tails 1s dons with TROMISIS.IONM, a-n
urdocumrentesd progrér which runs uraer C2/M ard r2eds a file
from ar ISIS-II forrmat disx ontc a CP/M fecrrat disv, The
corpiler 15 ther oprocessed by the undccumernted »2rosrarm
NFSCPM™.Cov, whicn strips off any syrbol tabdble irforration,
acdds a J¥® instruction to the entry voint to th2  Dheginnice
of tne rcorpiler, and creates the executable forr o7 tae
corpiler. The symbol teble information is pleced ir seperate
files with ,3TM asnd .LIN extensions. These files <cen De

b o

d~leted {f erpty or not used, cr™ they can He saved for use

b Y]

tecoi SIiTC.

-
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corzilar  is  treeted as any other vregrar und2r JPev. dlonaz

NPS-PASCAL acrerlts up to¢ four switcres Wwhi-h raqisa i1 iz
prins *c the conzol2 tn2 FASCAL <ource roae, the orciu~tion
rurnhers, tns  tc¥2n nurbers, and cause it te  cudDregs
crreavicn of the intermediate file,

The facilities of 3IT, tae IR/ Symbolic Instructicer
Ledursezer, rermit rur—=tire dehuegins and 2xecuticr trecine of
tha rcorriler., Tc¢ use SID, it is -ec=ssary to incluis %2e
FL/M=EZ corpiler [ZETS switch when zcorziline thne reodules of

o
3
PR 2
n
-3
D
w
<t
v
Y]

. I LZ2U%  ewltch censes tne T1lV=£2 comzniler 12

o)

53]

inelnae identifier ard lirs-rumher lcrations witn tha fils,

This inforrmation 1s leter stricped 91t vy ths ORJIEMLC

zrogram intc the FPASCAL.SYY and TFASCEL,LIN files. These

avsolute rachirne ¢ddresses hy syrholic expressicns,

a iztailed

N

Zffactive dedugelng of ta2 compiler require
xnowladgs ¢f the cperaticr of SIT as docursnted ir tne  SIT
Users Mernuel, In transferring th= ~orziler fror ZL/¥ te

PL/¥-E2, it was necessary tc shorten scme of the idertifisr

(o]
XN

nares to less than 1€ characters to weet the recuirerents
S5IT.
In corder to ascertair the proper operatiorn cof the

corpiler, it is elso necessary to have arcurate zrowledge of
p Y

the PASCAL languege. To ensure2 tastines the ceorpllesr wit:z
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cerniler

A

derrzaing oo

aheat the TSIS-TI svs

informatior anous -~

Jef,

1

W

NPS~-PASCAL source

uncer the ISIS-I1

cach module wita the arprropriete swi
compiler:

-PLMEZ :7F1:5YSRTS.S3M YRFF IVYSIT [a77(Z:
=PLVEF F1:TLILES.SEC XREF IYATT TATF/Z2¢
=PLv3¢ tF1:P4RSTR,.SFC XRET IX]©7® LATT(PS
-PLME2 :F1:SCAN.SRC YREIF ILETT [ATF (28 V
=PL¥EQ $T1:SYVECL.SRC LRE: TXRIF ItTH(ze
=PLNMRF $T1ISVNTEL.O®( ¥RTF IXREW DATH(2&
-PLM&?2 T1:SYNTH2,SFC AKFF IYATF TDATV (2

Tue to space liritations on e single

necessary to cepy the ,LST

senerated, or to redirect tae .LST

g |

C

with the POINT gwiteh:

-PLMED :FL:SYNTF1.SFC X
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ey, s2r2mata rr2 intzr-~gil 3 ~prcg-rzlErEn o2
- e~ - - a . L Y —r — - - ~~ - o — 4
=IVREIT aFIlaw lAL OTITIEOONPS~pASTAL VTRE Loy
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us2aful during dzbtee inge.
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LY SURNMIT fil2 hras Hesn rr2at=1 te T3:cilitztes the
LiNElre anl L2CATirne process. I a diffarenr TIV¥ine or
0T 7ine commarnd string  is 2esired, it ~an, of ~cursa, e
ert2red ty nazi. To invoxe ta2 prapared “ila:

-3MAVIT :T1:PASCHL
Tna fi12 1F1:PASCAL.OST ussi Hy the SURMIT rommandi  ~crntaine

the frllowirz zormard linec:

-IFPLETE :F1:PASCAL,INY,:F1:P45CL

-LI¥% :F1:TARLES,030,:71:3YS2TS.CR7,:71:3vv 3L,
$F1eSYUTEL L CEJ, e FL1:SYNTEZ LORJ, ¢ FLtPARSFR, 070, : 7
$713SCAN CRT, 272 2LMEBL,LIB TCQ :F1:PASCAL, LYK M4
-L10CATT :T1:PASCAL.LNK CNTE(1237) VAP

Ixa2cutiorn of these lires will rregte
$F1:PASCAL.INX ard :F1:PASCAL.

Leaving tne ISIS~II disk contairize th
corniler in drive 1, insert and ovoot a C2/M dis
The CP/¥ disk must certairn, arceg nther
prozram™s TROMISIS.COt, OZJCPM,CAM and SID.CNM.,
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A)TEIVISTS PA3lAL

Ireax out tne .SV ane 1IN files arna  alc  trna  JvE
irstruction %o locations 1<%, 121%, anz 1427

ESCEICEN PASCAL

Tnis comTand will create taree filee frov %as  F:SCTAI 2ila=:

for the run-time cehugger SII.NCM, Wwhern aehiugssins with
SIL.CC¥, it i1s useful to neve printed ~ovnies of the .SV arid

LCCv f£iles, The tile PASCAL (Wwitmn no evtiernsiorn) cen  92e

{r2at=2 a PA5S(2L sourc=2 preegram, for 2xarnl=s UIST.GAS,
with an availabdle text =iitcr. Invoke ti2as= V28 =737 L

ASPA3ZAL T3IST,PAS

NFe-PASOAL

=
<

ot

tn te ferur switches may Dde rovided to

D(J

~

compiler thnroush tne CP/M parms f£1i214 irrsciatel; follicwing

the file specification:

A>PASCAL TEST.PAS SA®CL




Jr2 ewit~rnes may ctre2ar in oanw ~riz- o anl rnave
—eaninrs:
A = List tzne scurc2 presrars linszg,
3 = List the procuctiorn rurdhers,
C = 3Suppress creation of ta2e intarr=diare
I = list the tok=n nurters.
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To Irvowe the run-time dedugser 3

ADSIT PASCAL.ONM PASCAL . SY
SID 7FRS 1.4

SY¥ENLS

NEYT PC wNI

Evgry 0lea Ce7R

#1% TASCAL,IIN

%3

#T T¥ST,P4S $437D

Thern g2t u» pass pecirts, =2tc. ani d2due  as

‘e

deteiled instructicrs in the use of ZIT.CCIM,

a2ruggar, s2e Ref., 12,
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ma NB3-PASCAL rormniler is storei ¢~ two IZ23-

1isxs witn directories as follows.

The source files, tae cntriled odjic~t rils

JJ{I f£iles are eon the first cdisx:

J2IPFSTCEY OF :71:DE305
NAMI O JFXT RLKS LENGLT ATTE
CNeEY €z 2LL7?
TI® =< 5733
TRINT JCRJ P 4
STAN JSRC 82 1242
SYSRT3,IXI € 349
SYSRTS.OEJ 4 2&c4
SYMRCL.SRC 241 277
SCAN  N=J 31 3EE3
SYNTEZ2.S2C 4ee Q<"
SAZSTR ORI ce €=cs
SONVET SR 37 43577
SVNTELLERC 44Z SZgee
SYNTR1.CRJ  1&= 22Z7¢
SYNTIZ . N3RS 133 1eelE
TARTLTS.LOTY 2 4c.4”
FASCAL,.CSD < 227
PARSER . IXI 12 17zZ2
SYIRTI .S &5 1112¢
SYuTF1.IXI 17 13587
PASCAL.LNX &EQ £235€
PASCAT CEe £7€52
SYLHTHE2.TXI 1€ 1887
SYvmRAL . N%J a7 12c44
PEIZEP,SRC 11z 1569€
TLALTS LSRT 73 56074
sCaN ,IXI < 2el
TAELES.IXI g 1€
SYMBCL.IXI 11 12€%
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LING
LOCATE
C3JETX
DUNAMT
SUEMIT
PLMEZ
TYPE
I7TREF
PLMB¢E
PLME?Z
PLMEL
pL~an
PLME?
PLMEC
SYSTTN
LINK

.
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ITLT(7SYSRTS = S¥ITIV SUPPCRT ECUTINIS T
'

/% CPM INTTLFACT ROUTINES */

[
t=3
[ep]
=
-

d
15y

% LIT LITERALLY “1I
ZXT LIT “EYTIANAL
CR LIT ’13’.
LF LIT “3a8°,
ICL LIT rLcLA
PRCC LIT ’PRCC
TRUE LIT ‘17,
AIDR LIT § I

g by
UlU
ld

~

L‘J
(V2]
wm

TIR
TALST LIT ‘¢°,
FILZFOF LIT “1°
FOREVER LIT “WE

’

LT TRUE 3

Ho

ENICTAR LIT “@TF7, /% END OF SQUPCT LINT CEATACTEP

TAR LIT ‘ggr’,

SCURCTR®CSIZF LIT “1287, /% S$T1ZT (CF SCUACT FIL~
RECQRT *x/

INTRTCSIZE LIT ‘1287, /% INTERIMILIATT FILT RICART
Size =/

COVNEUFFSIZE LIT “g2°, /* SIZt © SNLT ETURTEI® #/

TCRFILLFR LIT "12a7% /% CTap FC T
%/
/e e e slesle de sl s Aesle A sesle oo $y¢*ﬂq,q e 32 3RE HE 50 20 F2 IR NIHERT NeNIAOAC LA e e e e e sz e sz /
/¥%% GTLOBAL VARIABLES %/
/***********************#**#*****************************/
ICL

/% COMPILER TOGGLES */

LIST$SOURCT RYTFE EXT,
NCINTFILE EYTE EXT,

/¥ FXT VARIABLES */

PPODUCTION RYTF E¥XT,

TOKEN RYTE 3XT,

ACCUM(22) 3YTE FXT,

NEXTCEAR BYTE EXT,

LAST$SETELSIL ATLR ZXT,

/* COUNTEES */

EOFC LITFRALLY “257,/% EOF */

PARMS ADIR PURLIC INITIAL(ALE),

TPPORCOUNT ADDR PUBLIC INITIAL(®),

CODPESIZE ALILR PURLIC INITIAL(3),
. LFCI(4) ALLR INITIAL(1leee,ie@,17,
/




¥ SYSTr™ TEPINDENT ROUTINES ANI VARIARLIZ =

* TEFT TQLLONING PCUTINEIS ART "3 T BY TgF (CQvPILTE

® TN ACCzSS TISK FILES AND T9L ZOANSNLYT. TFZIST =

® BOUTINTS ASSUMF TEEZ (Sz NF TFHE CP/M [PIRATING

* SYSTEM, *

Neo®

* TEE FCE'S ARE USED BY TEZ SYSTEM TO MAINTATY =

* INFCRMATIOMN CON CPEN FILES. TEXZY AFT CNLY USIL 37

# PROCEDUPES IN TFIS SECTION. THZI RUFFERS AND POINTERS =
* TO TEE EUFFERS ARE USEL BY TPY REMIINIER OF 78I 3

* PRCGRAM, 3UT TFFIR SIZF NAV‘" VARIYD TC SUIT TTF DI5Y¢

* OPERATING SYSTEM BEING USEC. *

IR0 RO 32 e 5 et e 300 %< Ko AR KT N A R NN e 3k X A A AR A3 K N RO RO s RN NN R
*/ DCL
/¥ NQOTZ: CP/M™ PRCVITLES SCE AS FCE ARTA ANT BQF AS &
BUT®FR FOR
PROGRAM USE %/
RPCBADDR ADDR INITIAL(SCE),
R¥CR BASEL °FCBADDR(33) BYTEZ, /% SCURCE
WFC2(23) EYTE /* INTERMELIATT FILT FCE *
INITIAL (2,7 7, PIN’,,@Q,
STCR(33) EYTE /* SYIMROL TABLL FILF FC3Z *
INITIAL (2,” 7, ’sti~",¢,
S3LOC ADDR INITIAL(89F),
SNURCERUFF ®ASED SBLOC(SOURCERECSIZE
SCURCE EUFFER */
SOURCFPTR BYTT INITIAL (SQURCERTCSIZ
INDEY 3/
CTISXOUTEUFF(INTRECSIZE) EYTE,
SYMCUTBUFF(INTRFCSIZE) RYTE,
RJFFPTR BYTFE INITIAL(253), /* BIFFER INDFX */
SYMEUFFPTR FYTE INITIAL(253), /* SETRL TUFFVR INI:X

(b1
or
-3
t=f
~
El

1=y

*/
LINTBUFF(CONBUFFSIZF) BYTF, /*CONSOLF OUT BUFFER ¥/
LINE®PTR BYT™F INITIAL(G), /% BUFFZR INLEX */
RDOS ADIR PUBLIC INITIAL(SRE), /*JMP TC C/S TiTRY*/
ROOT ADIR INITIAL(@HY), /*REROU. ENTRY*/
LINENO ADLR, /* CURRENT LINE NUMBVR %/
STARTRDOS ADDR PUBLIC INITIAL(EY):;/*PT™R TO START OF
BLOS*/
/) % AR N e Ae X e e ae ke Fe este s eafe s e e e e sl e K e 5e slene e we e NN SR N oo e e AeNene K 3 e XA KRN N f
/*¥%% C L OEALPROCETLTURES %y
/*$****$*****#****************** i e Ko e R e ne SeAe e e e e s se T R N %pp/

MOVE: P®OC (SOURCE,LTSTIN,L) PURLICS
/*¥QVES FM SCURCE 70 LESTIN FOR L EYTES v
DCL (SOURCF,DESTIN) ADDR, /* L < 28% BYTTS */
(SCHAR BASED SOURCE, DCHAR BASED LESTIN,L) PYTT;

52




TCOyEITE =l LYo« zEs
LSRR TV-E '
[FSTIN=DESTIN + 13
SOUACE=S0L3CT + 1
FNDS
TNT MOVE;
FILL: PROC (A,CEAR,N) PUELICS /% MQVE C
DCL A ADD®,(CZAF,N,DT57 3ASETD A) 3Y
LN WEILE (N = N =1) &> 255;
DEST = CI2%;
A = 2 + 1
END;
*NT FILLS

/¥ ¥CNITCR POUTINES */

MON1:PROC({FUNC, INFO) TXT;
ICL FUNC RYTT,
INFO ADDR;
END MON1;

MON2:PROCIFUNC,INEC) EYTEI ZXT;
CCL PUNC BYTE,

INFO ADTR;
‘T MCN23

)

1+

MCHZ:PRCC PURLICS
CALL ®OOTS
END MCNZ;

/¥ 1/0 BCUTINES */

PRINTCHAR :PROC(F) pPUTLI
/%2 ENI THE AS
DCT 8 2YTT;
CALL MON1(2,R);
ENL PRINTCEAR;

~
vy
CII CEARECTZR

t14

PEINT:2°0C(A) PUBLICS

54

/% PRIINT THE BUFFER STARTING AT ATTRESS A UNTIL

ICL A ALDR;
CALL MCN1(9,A);
FND PRINTS

REAT:PRCC/A) PUBLICS
/% RFAD CONSOLE CFAR’S INTGC RUFFER
CCL A ACIDR;
CALL MON1(1€,4);3

TND 2EFAD:

CPLF:PPNC PURLICH
/% S ENT CARRIACT~RITUAN-LINE-f§zITT
C4LL PRINTCFAR(CE)S

«
g ]

Y.

L0 TEW CONSOLE

[ 4

s/

e /



CaLL 2RINTCEAER(LF .}
IND CRLFS
SEINTDEC: PRCACIVALUZY PUE
CCL ¥ALTU= ADLR, T 3VvT:,
LCL FLAG RYTE;
TLAG = FALSTS
Lo I =20 7T &

COUNT = Z2%E:3
2C WEILTW
VAL™F

FLAC=

LCUNT

b

j2v]

[ IR EL Sl A
€D 121 =
€77 .o 12t
- ey

(LR I S}

"ALL PRINTCEAR(’
TND:
END PRINTDECS

PRINTSTOXEY :PROC PUFL
CALL PRINT(.( " 7TCX¥
CALL PRINTENEC(iNT
CALL ®RINT(, ( $7Y)

TND PRINTETCXTY

PRINTSPRAT: P30C PURLICS
FRLL pRINT(L (7 :DCE = s’
CATL PRIMTSDT TI
CALL PRINT(, (

°yf FRINTSZIOD

PEINTSTRRCF: PROC PURALICH
CALL CPLT;

y
CALL ®RINTLEC(ERRCRCOUNT
CALL P°INT( (° EFFOR(S)
END PRINTSFETOIR;

IR0 :PRACIERRCOLE) PUELIC;
DCL TRRCODT™ &DDE,
I PYTF;

TRRORCCUNT=ERRCRCCUNT+1;
CALL CRLT:

CALL PRINT(. (%% $7));
CALL PRINTSLEC(LINENC);
CALL PRINT(.( ZPEC2 &7,
CALL PPINTCEAR(EICH{ZPRT
CATL 23INTCEAA(LrAL(335C"
COTL PEINT(.(7 n743 57




AD-AOSS 042  NAVAL POSTORADUATE SCHOOL MONTEREY CA #/e o2 ‘
NPS-PASCAL. A MICROCOMPUTER=BASED INPLEMENTATION OF THE PASCAL ==£TC(U)
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il

AT TRRCE ) V@

CoLL PRINT(.(CA,LT

seth PPEN“VTS?Ei; ’

CATL FRINTSDRCT;

[® TOXTN=EQTC TEFY
DA

CALL 2RINT¢ZRPCRS
CALL MCNZ;
EN“ -
IND ERRCR:

DISYER®:PRCCS
CALL ZPRN2(°TE’);
CALL MCNZ:

TNT DISZER2;

OPIN4S®CSFILF: PROC PURLIC
CALL ~OVE(.( PAS"Y,RFCEAILR+C,3):
RPC2(22),RP¥CY(12) = @;
IT MON2(15,RPFC2ADDR) = 2535 TuTy
LO:
CALL FRRCE(7d487);
CeLL MONZ;
ENT;
TND CPTN$SPCSFILE;

QEADSSRCEFILT:PROC RYTE;
NCL TCNT BYTE;
I® (DCNT:=MCN2(22,RTCBATILR)) > TILETC
CALL DISXERP;
RTTURN ICNT:
TND RFADSSRCSFILE;

ta]

SFTUPSINTSFIL:PROC FURLIC; |
IF NCINTFILE THEN /%CNLY MAXT FILE IF T
ETTURY;
CALL MOVF(.RF¥CB,.YF¥CB,9);
CALL MON1(19, .,WECE);
IT MCN2(22,.WFCB)=255 TITN
CALL CISKERE;
/% SET UP SYMEOL TAEIT FILE */
CALL MOV®(.RF(CB,.SFC3,9);
SFCE(32)=3;
WFCL(22) = ¢3
CALL MON1(19,.SFC3);
IF MON2(22,.SFC®)=255 TFEN
CALL TISXERR:
TND STTUPSINTSFIL;

WRITSINTSFILE:PROC PURLICS
IF NCINTFILE THEN
RETURN;
CALL MON1(2€,.DISFOUTRUFY);
IF MON2(21,.WEFCR)<>2 THEN
CALL DISKTRR;

35
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rm
-

E¥IT: PROCI(CEJINCLE) FUZLICS
CCL ORJCCEE BYT_,
I¥v (anryo": += Iy”
/HERTTE TOOLISKE
IO
CALL WRITSINTSFILES
EUFFPTR=C;
TND
DISKOUTRUTF{RUZFPTE)=CRJCCDT
ZNT IMITS

i
149
-

1

PTI+1 »>= IN.RECSIZZ

FTNTEATF:PRQOC(C3JCCLE) PUBLICS
ICL ORJCNATYT BYTF;
CCTLESIZE=COTESIZZ+1:

CALL ¥MIT(0O3JCOIW);
IND GENTRATYE;

GENSALDR:PROC(A,F) TUBLIC;
DCL A 3YTF, 3 ALTF;
CALL GENTRATE(A);

CALL CENZIRATE(LOwWIER))?
CALL STYTRATE(SISE(3));
END GENATDO;

WRITESVYMSEIL®: PROC FUERLIC:
I¥ MCINTTILF THZIN
ATTUPNS
CATL MON1/268, .STMOUTEUFF Y
17 MON2(Z21,.SPC3)<>2 TEEY
CALL TIS¥ERR,
CALL MON1(28,8Q8E); /*RESTT IMA ATIE®/
FND %RITSSYVYSWILES

GENSSYMTRL:PROC(NRJSCODE) PURLICS
TCL OEJCCLE RYTT®;
I® (SYMRUFFPTR:=SYMSUFFPTR+1)>= INTRICSIZT TETY
/*w2ITE TO DISK=/
ILO;
CALL WRITSSYMSFILE;
SYMRUFFPTR=¢;
ENDS
SYMOUTRUTF(SYM3UTFPTR)=0RJCCDE;
FND GENSSYMTRL;

MCVESSETBL:PROC FUELIC;
DCL SYMPTR ADLRj
DCL VALUE BASED SYMPT® EYTE;S
TC SYMPTR=.M®MORY TO (LASTS$SETELSII - 1)3
CALL GENSYMTAL(VALUE)S
ENDS
CALL CENSYMTEL(g);

g€
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[95i00)

ix]

/, ="

CnVQYVTIL("CFFILILQ\
"‘LL GINSYMTBL(ECFFILLER)S
CALL WRITSSYMSFILF;

ENT MOVESSETELS

(@ Ne 'w]
> e
wyUrn

<

<

[ |
¢

<
<!
+3
Lo
t

ol Sl 2l wn it |
O Gy
P Tl
[N T e
—n A
.. woas

r'l [l ]

Q
RS

CLCSTSINTSFIL: PROC PUSLIC;
#*CLOSE INT COLE FIL® ANT SVYM TARLY TILE®/
IF NOINTFILE TEEN
RTTURN;
IF MON2(18,.%F
CALL IISYXESRR
1" MON2(1€,.SFCB)=288 THIN
CALL TISFERE;
TND CLOSESINTSTILS

CTV=253 TFEN
H

CLTARSLNSBUFF:PROC PUBLIC;
CALL FILL(.LINE®U'FF,” ", CON®UFFSIZE
END CLEARSLNSEURFS

STIINT: PRCC(LENG
DCL (LENGTH,I)
CALL CRLF;
CALL PRINTSDEC(LINTN
CALL PRINTSCEAR(” 7)

TO I = ¢ TO LENGTH;
CALL PRINTCEAR(LINE3UTT(I));
FAD;
CALL CRLTF:
PND LISTLINT

C)s
’

/* SCANNER INTZPFACE */

GETCPFAR: PRCC EYTE PURLIC;
NXT4SRC4CHAR: PPOC RYTZ;
RETURN SOURCERUFF(SOURCFPTT)S
FND NXTSSPCSCEAPR;

CHECFFILZ: PROC 2YTF;
[0 FCOREVERS

IF (SOURCTPTR:=SO"RCFPTR+1)>=30URCERECCI T

LOj
SCURCEFTR=C}
I¥ READSSRCSFILF=FILEECF THEN

RETURN TRUE;
ENLS
I (NFXTCZAR:=NXT$SRCSCSAR)OLY TETN
RTTURN FALSE,
ENLS
TND CYECKFILE;

.o

P

TN

1




IT :
/% FOF REACEEL #/

TTCYFILE CE /NPYTCEAR = ZCFFILLTR) T=F!
)

CALL MCVE(.( ECP",35LC=e2,17),S3LCC,5

SOURCEPTR = 33
NTLTRELR=NITSSRCSITARS
¥ADS
LINZRGEF(LINT2TR:=LINEPTE + 1)=IEXTCEAT;
IF NTXTCE3Y = ECLCEAEK T3
IC:
LINENO = LINENO + 13
IF LISTSCURCE THEN
CALL LISTLINF(LINEPTR=-1);
LINEPTR = 2j
CALL CLEARINZIUFF;
TND;
IF NFXTCYAR
NTYTCHAR
RTTURN NTXTCEHA
ENI CETCFARS
ENT SYS4RPUTINES:

1"
-3
e

(NP3
3
P

=
.

.
]

S

13

SECUTPUT

LINTH/




2T

w

STAN,

TECTLARE LIT™ LITZRAILY “TITIRALLY”,
SCAN: LCj

ICL LIT 'ILCLARP ’

PROC LIT P°C =D L”?

TAIST L T
B

Lw O“VVVT LIT ‘7?Ds°,

TAPEVYFR LIT ‘WTILF TRUE’;

TCL ITENTSI?® TIT 7227, /% ™MAX ITENTIFIT®R SI7F =+ 1 :t/
TGLCFA® LIT “@DE’, /* TNL OF SCI'RCT LINE CEAPACTTRA/
TASEMASK LIT 71277, /% 9ASUTASLT SIZF -1 %/
STRINGDZLIM LIT ‘27H’, /%CPAR USZL TO TELIMIT

STRINIS ™/

/¥NUMRED TYPFS %/
INTFCERSTYPR LIT ‘1
UNSTIGNSFXPON LIT 3
REALSTYPE LIT ‘27,
SICNEDSTXPON LIT ‘47

/% 3LOBAL VARIARLES %/

’
’
’

CCL LISTSTOKEN PYTT PURLIC INITIATL/FALS™T),
IISTSPROT EYTE OUELIC INITIAL(FLLSE),
LIST$SOURCT BYT¥ PUBLIC INITIAL(FALSF '

LRRUASLN RYTE PURLIC INITIAL(FALST),
NOINTFILE FYTT PUELIC INITIAL(F2ALSE),

/% GLOBAL VAPIARLES USZD BY TAZT SCANNTR *,

TOKEN PYTE FXT, /* TYPE OF TOKTN JUST SCANNFL */
SASECODE 3YTE ¥XT, /# F4SZ VALUZ CF CUPRENT LCKEN

*
~

NEXTCHYAR EYTF PURLIC, /* CURRENT CHARACTIR TROM
3::/
CONT BYTE EXT, /* INDICATES ¥ULL ACCUM--STILL MORE

]
=1
(]
(@]
ra
=
[y

ACCUM/ILENTSIZZ) EYTE EXT, /* TOLDS CUPRENT TOXEN

NUMZERC LIT “54°,/% NUMRER */

STRINCC LIT 55'./* STRING */

ID¥NTC LIT “£8°;/% IDENTIFIER */
/% LOCAL VARIABLES */

DCL LOCK¥L RBYTE,/*TRUT WEEN CETCTAR EAS ALREATY REITTRNEL A

29




CEADE
nfwpcoant wyos,

/’1
TIMPCEARZ EYTE; TCL PARMLISTIQ
DECLAPE VQCAR(17¢) R®YTT

4 ’ 4 4

© ©nLDS PRETICUSLY SCANNIT CEAF =y
VEYTT INITIALLT 7Y

i (2, 7.7, <7, (0, T, BRE, T, TETL T T,
’- ’/' rd
1] L ] ]
vope P opyst ageger STEe TelTa Te=TLTIOT, IR, TINT, CCET,
p’ rd O" l— "
Sanp’, ‘TIVY, “FAD7, ‘FOR’, ‘MADY, NILY, ‘NOTC, ‘SIT’,
‘YAR”, °CASE’,
‘EIST’, “FIL®’, ‘6¢TCC, ‘TEEN’, ‘TYPT’, WITE’, TAFPAY’,
‘RECIN’, “CONST®

“PaCCRAM, FUNCTION’, ‘PROCTIINRE’):

DCL vicC(12) 3yT
INITIAL(?2,1,17,33,63,91,121,145,152,1€2);

(23]

TCL VNUM(1@) BITE INITIAL(C,.1,17,25,23,42,46,52,8¢6,57);
DCL COUNT(1@) BYTF INITIAL(®,15,7,5.6,5,7,0,0.2);
/* GLOBAL PROCETURES */

DICLART PARMS ADDR TITERAAL,
TYPENUM EYTF EXTERNAL;

MCYZ:PROC (SOURCE,DFSTIN,L) TXTURN:L;
DCL (SOVRCT,DESTIN) ADLR,
L RYTF;
ENT MOVES

TP2QF :PROC(ERRCODE) FYXTTRNALS
LCL FRPCODE ALLPH
ENT TRRCRjY

OPYN$SRCSTILE: PROC FXTERNALS
END OPENSSRCSFILES

CLEARSLNSRUFF:PRCC ZXTERNAL;
FND CLFARSLNS$3UFF; N

/et e e e e e e et e e e i e e e e e e e e e e e ke steste e steole oo e e e e e e KegeRe e ae e Xe e e
* SCANNER PROCELURTS =*
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GETCEAR: PROC BYTE FXTERNALS
END GETCHARS

GTTYOBLANX: PROC;
DN WHILE((GETCHAR = “ “) OR (NEXTCH&R = ECLCIZSR');
ENTS
UND SETNOBLANT;




TNITS$SCANNTER: PRCC PUBLICH
ZCL COUNT 2YTE,
I EY73

.
a4

CALL MOVF(PAPMS, .PARAMLIST,E);
IF PARMLIST(¢)="¢" TEIN
DC WFILE (COUNT:=PARMLI
IF (COUNT:=CQUNT-"A")
TO CASE COUNT;
LISTSCURCE = TRUZI; /% A %/
LISTPROT = TRUE; /* B %/

—
1}
]

NOINTFILE
LISTTCOX=N
DERUGLN =
INZ; /% CF Ca
TND3
CALL OPFNSSPCSFILE;
CALL CLEARSLNSEUFF;
CALL TFTNOBLANK;
END INITSSCANNZE;

'ﬁ =30
=10

[
3% pxf vl

/ e sedeode seste e steste e e el siese ek
¥ SCAYHTR *
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SCANNER: PRCC PUELICS

PUTINACCUM: PRCCH
IT NOT CONT THEN
Ics
ACCUM(ACCUM(@) := ACCUM(C) + 1, = NRATCZARS
JASHC OT“ = (JASHCOTLFT+NZXTCUAR) ANT FASTMASY
IFT ACCTUM(@) = 31 TFEN CCNT = 7RUE;
THDY
ENT PUTINACCUM;

PUTANICET: PRCCS
CALL PUTINACCUM;
CALL CETNORLANYX;

ENL PUTANLGET;

PUTANDCYAR: PRCCS
CALL PUTINACCUM;
NEXTCEAR = CETCEAR)
END PUTANDCEAE;

NUMERIC: PROC BYTF;
RETURN(NEXTCEAR - “27) <= &3
END NUMFRIC)

LOWFE2CASE: PROC BYTE;

RETURN (NEXTCHAR >= €1F) ANL (NTXTCZAR <= 7:%};
TND LOWFRS$CASE;
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DTCIMALPT:PFCC 3YTT; |
RRTTPN NEXICZAR=".";
TND TICIMALPTS

CONVSTOSUPPER:P=0C;
I¥ LOWERCAST TREN
NEXTCEAE=NTYTCFAP AND ET¥I;
TNL CONVSTOSUPPERS

TTTTIR: PROC EYTE;

CALL CONVSTOSUPPEE;

RETURN ((NZXTCZAR - “A7) <= 23);
ENI LZITTER;

ALPTANUM: PROC RYT
RETIIRN NUMEIFIC
ENL ALDPHANUM;

e

’
OR LFTTER ;5

SPCOLNUMEIC: PROCS
DO WYILE NUMERICS
CALL PUTANILCEAR;S
TNLS
END SPONLNUMRICS

STTSNEXTSCALL: PRCC;
I¥ (NTXTCEAR = * 7)) OR (NTXTCIAR=ICLCEAR) TETR
CALL GETNOBLANK;
CONT = FALSE:
TND SFTSNTXTSCALLS

LNO¥UP: PROC BYTE;

DCL YAXIWLNG LIT “97; ,
DCL PTP ADDR, (FITLD BASTD PTR) (3 BYTES
ICL I EYTT;

COMP AR
C

{= ACCUM(2);
END;
RFTURN I > ACCUM(@);
FNI COVMPARE;

IF ACCUM(E) > MAXRWING TEEN

PTTUEN FALSTS
PTR=VLOC(ACCUM(2))+.VOCAR;
IO I=VNUM(ACCUM(2)) TO

(YNUM(ACCUM(@))+COUNT(ACCUM(E)));
IF COMPAFE TYEN
IC;
TOL®N=I;
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ITTUEN TERUZY
END)
FTR=PTR+ACCUM(L )3
TNDY
PETURN FALSE;
ENT LCOXUP;

CIRCKSEXP: PROCS
/% TUIS TAXES CARI NF EYPNN. FOTIM */
IT NEXTCEAR = 27 TIEN
Lo
TYPENUNM = UNSIGNSEYPCN;
CALL PUTANTCEAR;
IP NEXTCEAP = =7 0P N¥IXTCEAF = "+ TETN
0,
CALL PUTANICE
TYPINCUM = SI
ENTy
VDCALL SPOCLNUMRIC
pag ]
ENT CHECKSFXP;
/************&*****************************#*******
SCANNTR — MAIN CODE 3%/

/*****************##*************“““******“"*******/

)

Neszue et EVES

TC FCREVIR:
ACCUM(2), EASPCODE, TCXEIN = &3
IT (NEFXTCHAR = STRINGDELI™) NR CONT 1YTN
LC; /% TFOUND STRINC %/
TCYXTN = STRINGC;
CONT = FALSTE;
T'C FCREVER;
LO WEILE SPTCTAR <> STRINGLTLIM;
CALL PUTINACCUM;
IF CONT TE®N RETURN?
TNDS
CALL GETNORLANK;
IF NTXTCEAR <> STRINGLELIM TH* N
RETURN;
CALL PUTSINSACCUM;
ENI: /% CF DO FCREVTR */
FND; /% O¥ RECOGNIZING A STRING */
ELSY I¥ NUMERIC TUFN
LO; /* HAVE DIGIT */
TOKXTN = NUMBERCS
TYPENUM = INTFGERSTYPE;
IO WHILF NEX™CFAR="C";
NEFXTCEAR="FTCHAR;
ENDS
CALL SPOQLNUMRICS
I¥ TPCIMALET TEBEN
Lo;
TEMPCEARL = NE
NFXTCEAR = GFTCE

/*ELIM LTALINC ZERCS™/




1FMPCEAR2
NTITCZAR
CALL PUTSI
[ T.'Y""‘"p D._
TYPENUWM

CALL SPCOL

cAQ"COIE

0T RLCCCNIZING
¥ L¥TTEIE TIIN
* TAYE A LETTER
WIILT ALPPANUMS

LL PUTANDCZAR;

s/

NS
I¥ Nﬁm LﬁC(U? TIEN
707 ILENTCS
CalL S“”shE””éuALL$
RTTUON
TNDY /% OF RTCOGNIZING
FLST 05 /* SPECIAL CEAR

-

IT NEXTCHAR = CCMMENT TER

INOR
NEXTCEAR = GETCHA
o0 ¥WHILE NZYXTCEAR
NFXTCHAR GET
END)
CALL GETSMOSELANX

» ’
-
.

VRYTCERR
205

CALL PUTANI

I7 NEXTCEAF

CALL PUT

NL;

1=

LS

v of 12

¥ NEXTCHAR
Les
I® LCOKF
DOj
Locy

~

Ty QR

NSACL”N.
ZMPCUA=2;
RIATLSTYPEN

NGMPIC

NUME21IC

T
ACTER

N

Ry

<> UNCCOMMENTS
CZAR)S

ar

]
-

CEAR

T=ZEN

iy

N}

E

.
.
N7

AN

c.7 TuTy
D THTN

FL=FALSES

1




CALL PUTEINSLI0TY,;
NEXTCIte=",";
TNT
TLex
CALL PUTANDCTARS
I¥ NRYICHAR = 7,7 TUEw
CALL DPUTANTCET:
TLST
IF NUMEFRIC THZN
ICy
TCTTY = ¥[CV3IIRC,
TYPENUM = FEALSTYPT
CALL SD““LVLN~IC :
CALL CIECKSTZ?
CALL S?TéNE.Téc;LL
RFTURN;
*ND;
TNTS
ELSE
CALL PUTANDGTT:
IT NOT LNN¥UP THEN
CALL 3SRRCE('NC )3
CATL S¥TSNTLTSCALLS
RTLUF NG
INTe
TYDs s% QF BFCOGNIZINT SPTCIAL (T13 =/

FNIF /* NF DO FOARFVER */
INT SCAuNERS
TND SCaN;
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~~~~~

TTYTTRNA

(22) TITLZ(” PAESTR™)

Ies
TIT LITTPALLY “LIT=Z=ALLY ,

ICL LIT ‘TECILARE’, PJR LIT ‘PURLIC’, TY7 LIT
1,
P3CC LIT “PFCCEDURE’,
TeUT LIT ‘17,

ALIR LIT “pTLRFSS’,

FAREYTY LIT “WEILF TRYT ',
QTATESIZE LIT “ATIRFSS”

,
TYZTYSIZE LIT “ACDEFSS s TLoL
ITFNTSIZE LIT 7327, /% MAX ITENTIVITR SI7% - 1 =
VARCSI?T LIT “1¢@’, /% SIZ% OF VARC STACY/

PSTACKXSIZE LIT “¢3°, /% SIZF COF PAP3T STACYS =y
TASYTRLSIZE I1I “. /% SIZ¥ NF TASHTAILT */
BCISI?T LIT 7”7, /% PYTIS USET T02 ECL VAILTS */
MAXENTFST LIT ‘27, /EMaX LYVFL CT NTSTS TLD TYPTSH/
MAYSARIYSDIM TIT 7575 /% MAYX APRY TININIINNS 3/
/% MENY CF TEE POLLOWING VADIARIOS (AN FT REIFLS

-3
~
[y
~
(e

LS B

T

C:T

MEZING USE OF 7T
SICNTYPE EYTY PUE
TONSTSTYPE 3YTY PU

T PARAILTL P27SE STACY
NITIAL (2,
INMITIAL (%) ,7% TYPT £T CCHSTANT

(4]

¥/ TCL

FO3IM EYTE PUR INITIAL (9

Y
FYPON EYTE FUT INITIAL (7)),
VECPT® RYT: PU® INITIAL (2),
TYPRN UM EYTT PUEF INITIAL (@),
CONSTSPTE BYT® PUB IUITIAL (2),
TYPFSADDR ATLTR PUR INITIAT (2),
TYPRSILNCT AITR PUE INITIAL (2),

VAR4PTR BYTT PU3 INITIAL (@),
VARSPARMSPTR ®YTE PUR INITIAL (72
ALOCFASICTY® RYT®F PUR IMITIAL ()
APRYSQTY (MAXSARRYSDIM) ADI® PU3 1.
VA®RS2AST(1d) ATCTR PUR INITIATL (2)
TARSBASE1(1€¢) ALLR PUE INTITIAL !
ALLCSCTY ALDE PUR INITIAL (@),
TVPESORDSNGM ©°YTE PUR INITIAL (2),
PARFNTSTYPE ATTR PUT INITIAL (2%,
CONSTSINIX RYTF PUB INITIAL (2),
INOXUPSATDR ADDR PU® INITIAL (2°,
CONSTSVEIC(4) BYTF PUB INITIAL (2),
CONSTSVALUE(16) BYTT PUB INITIAT (7
CONSTSPNEHASF(4) FYTE PYT INITIAL ¢
CONSTSOPNSPTR PYTZ PUEF INITIAL (@),
CONSTSPNSSTZF(4) BY™T PUR INITIAL (¢),
INTFSERSLIFF ADCR PUR INITIAL (2),
SUERSVAL(2) ALDR PUF INITIAL (e,

),
2),

lee




SUTRETYDI() BYTT OSUZ INITIAL (00,
ITRESPTO 3y OCY . 77Iar T2V,
STETYPLADIT ATDR PUR INITIAL (2%,
SUFRETORM EYTR BUE INITIAL (¢,
SIGMVALU 3Y7F PU3 INITIAL {7},
ARRYSBAST ATTR PUR INITTAL 723,
ARQVverTy EY““ PU'R IMITIAL /255). /¥ =1
ATRYSDIMSETT BYTE PU3 INITIAL (7},

PTRPTR RYTE PUF INITIAL (2%,
TAGSFDIMALSNTST) EYTE® PUR INTITIML Y20,
V%FSC&SsTP(NAX$NFST) ADDE PUR THITIAL (70,
VARSCASSVAL(MAXSNES ATTP PU= INITIATL (20,
RICET AR$”Y:’VAX$M“°"? EYT® PU \
Ffﬂsvs" BRYTT PU3 INITIAL (28¢
RITNRTSPIR RYY® PUR INITIAL 7
RPICEATITR{1@Y ATIR FUR INIMTAL ',
RPCSPARSADS{VAXSYEST™) ADDP PHR INITIAT
VARPIANTSPART(MAYXSNTST) RYTT PUR INITIA )
FITENTSTSRST/MAXSNESTY ATIR Pv. INITIAL (©
Vﬂ°$OVST$B<?( AXSNEST) ADCR P1MR INTTIAT ()
CURSATST(MAXENEST) ADDR PUT INITIAL (2),
"Lvé‘°°V<IIV(MAX$ARRYSII”) BYTE 2UF INITTAL /¢
ABDEVSDIMEN(28) ADD2 PUR INITIAL (2),
AQY‘“MéADRSPAR AYTF PUYR INITIAL (853, /% =1 ==/
/% CAST STATIVINT YARIARLIVS x/
CASTSSTZ(12) BYTT PUB INITIAL (7),/% & 0% §7v0S T4
CURRENT CAST ¥/
CASTSCOAUNT FYTF PUZ INITTA
CAST STMTS Xy
CONSTENUMSTYPE(4) EYTFE PUR INITIAL (2); TCL
RCDONTMIBCOTSIZEY EYTT PUE INITIAL (@)

- 1

v
i
~
~
!

-
|
t—

1

-
1
)
>
]

SrOPTE(1¢) ATDP PUB INITIAL (2),
SCAPTSNUM RYTF PUR INITIAL (2},
TFMPEYTR RBYTF PWE INITIAL (¢),
TI¥PRYTF1 BYTT PUR INITIAL (2,
TEMPADDR ALDP PUR INITIAL (2),
TEMPADDR1 ATLR PUE INITIAL (@),
PPCDIICTICN BYT® PUB INITIAL (2),
PPVSSBTSFNTRY ADCR PUR INITIAL 72); TCL

/% COVYPILYR TCGGLES */

LISTS$TOZ%N BYTF EXT,

COMPILING RYTE INITIAL (2),

/% COUNTERS */

LABLCOUNT ADDP PUB INITIAL (2), /* CCUNTS NUM3ETR OF LABTLS
*/

ALLNCSATDR ATDR Fuy? INITIAL
/% FLAGS USED DCURIMNC COLE GF
CASZ4STMT BYTE PUR INITIAL (
WRIT®$STMT PYT® PLP INITIAL
RTADSSTMT BYTT PUB INITIAL ( "/% IN READ STATEMENT =/
NF¥&STMT RYTF PUR INITIAL (2 /% GTTS NEW RECAPT =%y
TISPOSESSTMT RBYTE PUP INITIAL (¢), /* LISPCSES CF RECCRI %/
ALLOCATT® BYTP PU3 INITIAL (@),/% PRT LOCATICN ASSIGNED #/
VASPARM BYTE PUR INITIAL (2),/% FTNRMAL PARAY IS VATIA®LT

(2), /% COUNTS PRT TTRIZS =/
NIRATION */

2), /% IN CAST STATEMENT %/
(e)

e),

)y

e

/% IN WRITE STATEMENT =/
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TYRET %/

;“Ar°l°NS 3YTT PU3 IMITIAL (7),/% RTADTING ACTUAL PaTANTITE]
=/

PRISTNT RYTT PUP INITIAL (2),/% ITFNTITITE IS Iv SYvEnl
Ti“Lr */

NOSLNOY RYTT INITIAT (32),/% CONTRCLS CALLS TC SCaywwr #
SIGVSFLAC EYTE PUE INITIAL (@),/% SET BTN SIGN PRICIITS IT
#/

/¥ ~TQBAL VAPIASLES USWD 3Y TEYT SOANN®D #/

TOXEIN RYTE PUI INITIAL (9), /% TYPE OF TOYEN JU3T STAANNET
x/

IASTCQODT RYTE PUB INIT™IAL (2), /% TASH VAIUT CF CURRINT
TAKEN */

COMT PYTT PUR INITIAL (g2), /% INDICATZIS FULL ANCUM-=S7IIL
MORE 3/

ACCUM(IDTENTSIZE) EYTE PUPRP INITIAT (g¢), /% HOLT"S CURRENT
TOTEN %/

/% GLNRAL VARIARLES USET IN SYMRCL TARLT CPTRATIQHS =/
BASE ALTR PU2 INITIAL (@), /% BAST LNCETINN OF ENTRY 3/
TASETARLT(FASHTBLSI?T) ALDP PUR INITIAL (7)., /% TASETARLT
APRAY */

SRPTELTCOP ATTR PUE INITIAL (@), /* HICGEZST LNTATINN OF
SYMRQL, TABLE %/

SRTRL ATDR PU® INITIAL (2), /% CURRENT TCP OF SYMRCD TARLET
%/

APTRATLR ATIR PUR INITIAL (€), /% UTILITY VARTATRIE 7C
ACCTSS S3TRL 3/

PRINTNSME ALI® PUFR INITIAL (2), /% SET PRIOR 1N 10ONYI> O®
TNTTR %/

SYMEAST EYTY PUF INITIAL (7), /% YAST VALUE C™ AV
ITTNTIFIER «/

LASTSS3TILSID ATDR PUR INITIAL (2), /% ZCTD PRIVIQUS TAcw

LOCATION ’/

PARAMNUMLOC ATDRE PUF INITIAL (@), /% STORTS PNINTFE 10
PARAM LISTING %/

SPTELSCNPT ADTE PUR INITIAL (2) SE CF LAST INTRY IN
PREVIOVS PLACX*/ EBUILTINTEL!12) 7
?ILL: PROC (A,CPFAR,N) FXT:

DCL A ADD®,

(CFA2,N) BYTE:
TND FILL;

INITéSY;T?L: PRNOC; TCL SYMBASE ATLTTD;

03
CALL ®ILL(.FASITA3LE,?2,
SYVBASE-.EwTLTsINsTvL(z
SEynl=,MEMPRYS
TASPFTABLF(14)=SYMBASE;
FASHTABLE(3€)=SYMBASE+14:
FASETARLE(2@)=SYMEASE+2¢%
TIASTTARLE (P )=SYMBASE+36;
JASTTARLE (€S )=SYMEAST+52;
EASETARLE(1€)=SYMBASZI+E1;

288);
)3

1¢8




TAQTTAR E§111v=5 YMEAGT 477
EASETA3LI(S€) =s¥MBESTvaE;
TASUTARLE(11€)=SYMPAST~+122;
EASEFTARLE(S7)=SYMEASE+142;
TASETABIE(173)=SYM3AST+159;
VAQW”A“LL(?‘)=SYV“AS“*173y
EASETLELE(74)=SYMEASE+15¢€;
TASE T&BLE(E7)=SYMH&SV+2?1,
TASHETARLE(97)=SYMRASI+232;

FASETAELE(12)=SYMEASE+244;
TASTTARLE(Q)=SYMBAST+260;
TASTTARLE(121)=SYMRASE+27€;
FASETAPIL(QZ)=SYMEASE+20¢
FASFTARLE(4€)=SYMBASE+224;
FASFTARLE(43)=SYMRAST+31Q;
TASTTARLE(121)=SYMFASE+Z24;
TASEFTABLE(QSE)=SYMBASE+347;
FASUTARIE(3)=SYMRASE+383;
BASHTAELE(Z4)=SYMEASE+275;
FASZTABLE(2S)=SYMBASE+Z22;
GASTTARLE(13€)=SYVMRASE+42€;
FASFTAFLE(27)=SYMBPASE+41¢;
TASETABLE(F4)=SYMBAST +474;
TASRTARLE (127 )=SYMTASF+44G;
FASETARIE(208)=SYMELSE+4€5
T4STTABLE (54 )=SYMBAST+4787
HFAS=TABLE(11)=SYMRAST+453;
FASEFTARLE(27)=SYMEASZ+EZ7;
TASTTABLE(4¢)=SYMBASZ+523;
TASTTARIE(21)=SYMBAST+53E;
ZASFTARLE(9G)=SYMEASE +B52;
TASETABLE(E2)=SYMBAST+EE7;
PRYSSRTSENTRY = S{MPAST+387;
ENTS
TND TNITSSVYMTRL;

ICL ST:TE STATESIZE INITIAL (2),
VAR (PSTACXSIZ<T) BYTE PUB INITIAL (2,
HASTI(PSTACKSIZE) BYT® PU®R INITIAL (2),
STATPSTACX(PSTACKSIZE) STATESIZF INITI
PAFMNTM(PSTACXSIZE) BYTT PUB INITIAL (
MAINTAINS NUMBEP OF PARAMETWRS

) ‘o

ASSOCIATET ¥ITE
SUBRCUTINF */
LABELSTACK(PSTACKSIZE) ADCR PUR INITIL (2), /=
TRACXS STATIVMENT LAFELS */
PARMNTMLCC(PSTACTSIZT) ADDP PU3 INITIAL (@), /=
MAINTAINS TFE LOCATION IN SYMEOL
TFL WEERT PARAMELER
IN¥0 STORED */

BASFSLNC (PSTACYSIZF) ADTR PUR INITIAL (@), /% STCRTS

TEX SYMECL TAELE ALLRESS

Cr TUE PERTINATT TATRY




N

ne /
TARMSTFIILL(FSTACKSI?EY IYTZ OUT I,ITIAT "2V,
STORTS TAT POPM FITLD CF
SCENANIZ ITETITIET
TYPTSSTACY(PSTANKSIZEVNEYTT FPUR TMITIAL (', /% =
A VARISRLYT’5 TYPE =/
YXPRTSSSSTX/PSTACKSIZTIZVTT PR INITIAT (2, /3
CCNTAINS TET TYPZS CF TFx
TYORISSTON CCMBONT
b3 /
PPT¢ADIR{PSTACYSIZE) ADIP PUT INITIAL (3, /% ¢
AN ITENTIFIER’S ERT
LOTATICY =/
VAC/VARCSIZZY BYTT PUER INITIAL /(¢),
VATINDTY BYTT INITIAL (2),
PARAMNIM RYTT PUT INITIAT (2,
(sp,vP MP21) BYTF PUE INITIAL (2);
/% VNTMONICS TOP PASCAL-SM MACHIVT X/

ICL MATINN LIT 71857 /#MAZ RTAD COAUNTH/, MAXLNQ LI™ ‘2
/#MAY LOCYX COTNT®/, MAYPNQ TIT “ZFRCY /%MpF PUST CCUNTH/
STARTS TIT “1° /*START STATT®/;

E?CLADF 9FAT1(1) ®YTE TZT, RTAD2(1) ADPR EXT, INDTY1(1
ALL? ZX7, INTEX2(1) EYTT EXT, APPLY1(1) RYT® ®YT, APPLY
A“EP TXT, LCCX1(1) RYTF vy7, LOOZP(1) AID2 EXT:
STTHPEINTSTIL: PROC FZT; END STTUPLINTSTIL;
INITSSCANYTR: POGC ©XT; TND INITSSCANNED;

INITSSYNTZ: PROC TLT; END INITSSYNTE;

FR2NR: DPINC(TRRCCDE) TXT; DTCLART ERICODY 4DDR; ©TND 7R3

SCANNTR: PR0OC FXT; FND SCANN

rad

Ry

*d

RINTSTCXEN: PROC ZXITF TNL PRINTSTOKENS
SYNTEFSIZF: PROC ELTs END SYNTETSIZE

PO INT :PROC(4) 7XT;
TCL A ATIR;
FNT PRINTS

CRLF:P?0C EX7;5
ENT C®LF:

TITLF:PPCC
CALL CPRLT;
CALL FRINT(.(’NPS~PASCAL VERS @¢.0 Z-MAER-EC $°');
CALL CFLW™;
N2 TITLE;

NCCCHMFLICT: PRCC (CSTATE) EYTZ:
DCL CS™ATT STATTSIZE, (I.J,

X) INDWXSIZF;
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J= INTFY1(CSTATTY;
{=J + INILEXZ(CSTATE) - 13
I'c 1 =J ™ &
IT ®TAT1(I) = THOYFN TEZTN RFTURN TRUF;
TND

ETTUDH TALST;
END? NOCONTFLICTS

RECCVER: PRCAC STATESIZES
DCL TSP 3YTE, ESTATE STATESIZES
LN FORFVERS
TS® = SB3
DO WEILT TSP <> 28%;
IF NOCONFLICT(RSTATE:=STAT
Lry /% STATE WILL REZAT
I¥ SP <> TSP TREN S
RETURN Q3STATE;
ENDS
TSP = TSP - 13
ENT;
CALL SCANNERS
FAND3
IND RECHVER;

TSTACK(TSP)) THIVM
TOX SN =y
= 7SP - 13

LOos 02 IFCLARATICNS®/
) INLTXSIZF, INDFX 3YTE;
ALIZZ: PROCS
PALL INITESCANNEDS
CALL INITSSYMT3L;
CALL INIT4SYNTE;
CALL TITLE;
*ND INITIALIZES
GETINL1: PROC INTFXSIZF;
RETURN INDEX1(STATE);
TND GYTINLG
CFTIN2: PROC INDFXSIZE;
RETURN INLEX2(STATZ):
TND GETIN?;
INCSP: PRNC;
IF (SP := SP + 1) =
CALL ®RROP(°SO
ENT INCSP;
LOOXAFTAT: PROC:
I™ NOLOOK TTEN
I0;
CALL SCANNER:
MOLOOY = FALST;
IF LISTTO?EN THEN
CATL PRINTLTOKEN;

LENCTT(STATTSTACE) THEN
)

TND?
UNT LOOYAREADS

STTSVARCSI: PROCII)S /* SET VARC. AND INCRMNT VARINIZEYX

#/
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ICL T BYTE:
USEC(VARINIFY)=1I;
1F (VARINDEY :=VARINIEZET+1) > LIN"TIZ(7A3C) LBIN
CALL TRECR{VC")
ENT SETEVARCSI;

SEJECT /::::.‘:*:;::;::,'::::*:,::;:;;:;;:*:’.::::::::::**:,’::;:::::‘,:*::::;::;::‘,::;:*:;:::::‘.::;::;:;;:*:;:::::;::;:::::‘,:::::;:::::::/ /%

*/ /% PATSTR: EXECUTION EBCIVb FERT ®/ / »

ate a¥2 wis WIe ot ale oPs 200 e le 2o afs 318 3%2 ate uls uls ais 282 3V ls ats als i nls ate
/n—ﬂ'ﬂ- 3RO RT RENT SRRE AT RN AL 32500 57 A NL N NS KT A ATHE 2e SR AN Ne Fe qe e qg g He 2k

CALL STTUPSINTSFIL; /% CREATFS NUTPUT TILE ¥NF GENFRATTD
COTR */ CALL INITIALIZ®; COMPILING,NOLOCX=72TTW;
STAPT=STARTS: S3P=255; VARINDFX,V&R{(Z) = 2; DC WEILD
COMPILINGS
IF STATRC=MAXINC TUIN /% DERAT STATT */
T\
ToHs
CALL INCSP;
STATESTACY/SP)=STATE;
I=GPTIN1;
CALL LOOKATFAD;
J=I1+GETIN2-1;
DC I=1 TO J:
IF RFAD1/1)=TOFEN TEEN /% 3A¥E TO¥VIN 3/
T0s /% COPY ACCT™M TO PRCPEX POSITINN v
VAF(SP)=VAPINDFX;
™ OINTTX = 2 70 ACCUM(2
CALYT SETSVARCSI(ACCU
TN D;
TASU(SP) = FASFCOLYL;
STATT=RTALZ/I)
NCLCOX=TEUZ;
I=J:
ENL:
TLST
IF I=J THIN
Irs
rALL TRERCA(NP7);
IF (STATE := 2FCOVFR)=2 TYEN
COMFILING = FALSZ:
¥ND$
END;
TN
TLST IP STATESMAXPYC TIIN /% APTLY BPROIUCTION STATE =
DN;
¥P=C¢P-CTTINZ;
MPP1=MP+1:
PROTUCTION = ST
CALL SYN™RRSIZZE
SP=p?;
I=GETIN1;
TARINLEX=VAR(SE);

)5
MOINTEX

~

ATT-MAXPNN,
’
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J=CTATTITACY (SR
TO WTILT (Ze=APFL7ilI3) OO 7 AND T > 4
T=1+1;
K
TF O (STATT:= APPLVYR(I))=23 T=ZT.
COVPILING = FLT35%;
TNLs
TLST
IF STATEC= MAXLNMO TEEN /% LNOXAFZAT STATE */
DC:
I=6ITINLS
CALL IOQCKASTAL:
TQ WEILT (£:=LQC¥1(I)) <> @ aND 70KTa <> X3
1=1+1;
TN
TATT=LOCY2(1 3
NT s

Herrdr1ne O @0

£LS
DOs /% PUSE STATE %/
CALL INCSFE;
STATESTACK(S®Y= GITINZ;
STATE=GRTIALS
/

.o '3y
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DCL DUMMY (3) ®BYTE TATA (2,2.,2); /% u'fP’ TILLE® TN INILCT
BUILTSINSTATLE TO 1Q€3 *
DOL BUTILTIINETRYL (%) 37Y™T Pr'3 /%AT (1Q6T )%, DATY !
d 3 Z z":cu l'& 7.’I"IN"’Tt"El,IGf'IE"IRI'
,,t.a1w.zeF 44?.36,4,'3’,’?',’A’.’L'.
2,2,219,14%,829,32,4,°C7,"7",°A°,R",
Q’ e ?1[‘,1F“,5Ar g"7”EI"C”'Oﬂ’ILI,IEI,IAI"\I'
¢,2,218,2A% g28,66,4,°7°,°%°,°x°,°’1°,
3.,.31v 3Ev, ZEH.lb.S.'I'.'N'.’P'.'C','T'.
¢,?,21F,423,1E8,112,/, 707, °C7, 77,27, "C 7,
?,e,019,479, QD“.BG,Z.'A','B','S'.@.lZE.l,lSE.
2,2,21F,5C%,207,116,3,°5s7,°¢7,"27,1,137,1,123%,
z.e,elp,eAs.znﬁ,1e¢.3,'s’,'I',’N’,2.38.1,13?.
?,8,213,78F,¢D0%,121,%,°C7,°¢",’s7,%,25,1,13%,
2,3,218 ,86%,209,57,6,°A7,°27,°C", 7", 7A°, "N ,4,39,1,13%,
2,2,017,047 2TF, 129.p.’E’,'X’,'?’.5.3F.1,13§.
2,2,817,245 r GDH,zG 2,’L°,'8,6,%9,1,137,
2,2,218,2239,27¢,74,4,°5°,°¢",",’77,7,3%,1,137,
€.@ ¢1F,20CF,2TE E'.u,'P'.'P','r'.P.SE.IE.lE,
2,2, ?1:,?c g GDF.46.1,'F'.'O'.'L'.'5',9.55,1.767.
2,2,21%,27D9,278,62,2,°7’,°0°,°F",12,57,1, 2¢%,
¢,e,01%,e3C9,¢0¢,12,5,°7°,"2", ", "N, °C7,11,1F, 1,37,
e,?,01F ,0™AF ,AD2,8,8,° 27,0, n"°,°N",’r",12,13,1,2¢,
£€Y,214,22%,2A%,209,121,3,°0°,’°,°2",13,14,1,2F,
¢,¢,02F,1AF,0TF, 9;.»,’c’,’?’.'a’,14,25.1,13.
@DDF ¢1F, ?2v °8f,¢D8,46,4,°S°,°0°,°C’, 07,158,877 7,1,L727,
2,72, azw 3£° anv 4u.-.’P RO, P77, 1F,2%39,1,973F,
e¢,0,02v,459,278,121,3, ’v’,’u'.’"’.17,1?3.zep.
?,0,028,549,0CH, 96.». c’, £°,’?’,18,1¢%,0€4,
2,0,228,6197,3CY, Zu,5.'R'.'F'.'S’.'F'.'T' 15,17H,0€7,
¢,e,02E,6FE,0C%,24,7,'R7,’2°,w",R",17,°T", ’"’ 2¢ . 1¢F,
26?
2,2,224,7C8,3208,25,4,°P°,°2",°53°,’E’,21,1%E, 267,
783.@1F ¢z27,8%H,0CF, 1@6,3,’N’.‘E’,'k’.?Z.QFFH.
2,e 72F.=ru. cR,22,7,°p°,°17,°s°,°’®»*,70",°S’, =" ,27 ,GF¥F,
3,2,229,0A89, 39H €4, 4 ‘rf,’R°,°C7,°%7,2,2,2,3,
e.a.ezg.znss.zqs 1e7 5.’F’.’A'.’L’.’s’.’z'.e,z.x.e,
2,0,82F ,0C7R,8C3,2° 4.'P'.'E’,'l'.'D'.?4,GFFE.
a @ azw ZD?“ zCF 54 6"P'.’E"'A’,’D’,'L’.'N’vzs'arFL'
¢,0,22F,2747,2CF,11, .'w'.'R'.'I’.'T','E'.2€.0 TE
a.e.OZH.epz?.QCE,37.7.’w’.'R’.’I'.’T’.’E’.'L ‘W°,27 ,27FE,
%,2,234,81R,3CH,43,4 ’s','E’.’E'.’x'.26.2.265.81v.
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2,2,330 117 118,207,777, 7,00 Tt et 0 0T
¢, ,P2F,2¢%,113,8C,8,°27,7 7,07, R TR 0T e
2,2,238,275,113,€2,11, 17,807,777, 720, e 0t
I‘]l'lpl);
ICL RTAL1 (%) ®YTE °UR LAA(@Q, 53, B€, &7, 28, 28
1%, 3%+, =&, 57, 5&, 88, 5&, 9, 14, S, 3¢ , 3¢, 3z
1=, g9, 4, 1¢, %4, 55, &g, 2%, 4, €, 1¢, 22, 27, 4
€4, B8, R, P2 , X, 4, £, 12, 21, 22, %4, EE, B3,
54, 33, 5¢, 58, %, %, 21, 32, 34, 35, %8, 22, 3¢
22, 88, &, 22, 2y, 28, Zg, 41, 4%, 47, B1, 84, E¢
zz. 27, 47, =@, &8, ®=_ , £8, 58, 22, 23. 2%, 2a,
51, 58, 43, 44, 34, 5F, 37, 54, 58, 7, 11, 2 .
1, 1, 1, 14, 4%, 25, 88, 2, ¢, 17, 2, 14, 15, 1,
1,2, 5, €, 3, 26, ¢, 29, 22 , 15, &, 17, 14, 1
3, &, 26, 9, 4, 22, 22, 3, 12, 1f, 14, 13, 9, v
e , 12, 24, 48, @, O, &, 12, 12, @, 12, 1a, 12,
3, A, 12, 8, 12, 18, 4%, %3, 12, 14 , 12, 16, 17,
12, 13, 15, 21, 23, 4, 12, 23, S. 12, 14, 9, 2=,
2, ¢, e, 2 )¢
DCL LOGR1 () =YTT Pr» DATA(2, 13, 15, 2, 33, 3&
ge, ¢, B8, ¢, 58, ¢, 38, 88, €, 9, 28, 4F , @, ©
9! 2%0 ?' 15; Zo 8' 9' qu ?v %v 9. 2‘;0 20 9! ?8
36, 2, 9, 28, 2 , 17, 2, 1, 5, A, 15, 2. 11, 7,
¢, 44, @, 4, @, 43, 2, 7, 11, 2, 27 , 70, ¢, 7,
27, 22, ¢, 7, 11, 28, 27, 22, ¢. 25, €8, 7, 3., 4F
1, 3, 53, £, 3, 12, 1S, 2 , 12, 19, 2, 9, 28, 3Ff,
¢, o, 28, 4, @, 17, ¢, 14, @, 14, @, 9, ¢, &, 28
, 9, 28, 2, 12, 2, S, 2, 9, 2, 12, 3, 3, 2. %3,
45 BR @, 45, @, 45, 58, ¢, 2, 4, 1¢ , 13, 18,
4, 1@, 22, 2)3
DCL APPLY1 (*) RYTE PUR [ATA(2, €. @, 2, @, 22, C
17%, 178, ¢, ¢, @, 21, 74, 79, 2, 2, @ . 27, 2, ¢
3o, 51, 34, €1, €3, 152, 23, S35, 3, 15, 28, 20, 37
4p, 81, 52 , 54, 59, €¢, 61, 62, €&, 1%¢, 72, @, @
4«7, 48, €¢, €2, &, 15, 27, 89, 7, 18, 44 , 4%, 46
2, ?, 2, €1, 2, 2, 2, 27, @, 3, 2. 3, 14, 2, 23, 2
26, fFOQ, @, 26, € , EZ, @, ¢, 29, 2. 2, T2, ¢, ¢,
2,2, ¢, 0, @, 2, 146, 2, 175, 8,1, ¢, ?2. 8, ¢
€7, €4, 2, 2, 1, 2, 2, 46, 2, 2, 27, 122, 122, 1
72, &7, fA, £9, i2@¢, 121 , %, 71, @, "2, €7, 2§,
1’1, », 2, ¢, ¢, 27, %8, 71, 72, 77, 87, 88, 839,
122, 121, 122, 141, 2, %, 2, 11, 18, 17, 42, &1,
£f, E7, B85, 72, &8¢, ©¢ , 1¢6, 1e¢7, 2, €, 9f, 1€¢
2, 2, €5, 183, 2, 13, 2, 2, 2, 2, 42, 2. 2, 133,
¢, e, 42, 2, @, ¢, ¢, 28, 2, 28, 1%¢, €. €, v, @,
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ICT °FAT2(%*) ATTR PU® INITIAT (2, &2, €3, £2, 772, 272, 271,
418, 417, €7, 24, £€, 278, 277, 211, €7, &R, 277, Anc, TUZ,
REE, 212, 23, 418, 714, 23F, 237, 2S¢, 224, Pas, 10, 2zF,
18, 2¢7, €F, 73, 7€, 81, 325, 239%, 254, 222, f2, 11, Z¢cF,
128, 267, 441, €5, 443, 442, 41¢, le, 29¢, 287, 267, Z0a4,
2¢2, 479, 11, 188, 441, 65, 41, 442, 412, €3, 2Z7), 25,
224, €2, 322, 15, 58, 64, 73, 74, 472, 231, 475, 45, PER,
202, 280, 282, €€, 7Z, 7F, 225, 278, ZR2, FER, (7B, E&, €&,
73, 74, 472, 231, 473, 4£3, 223%, 75, 7E, €£, £3, £5, 2¢1,
208, 424, 42F, 42&, 428, 427, 41¢, 2, 2, 4, IQ&, 2¢1, €Q,
225, 7, €€, 84, B, 44, B2, &, 17, 427, F&, £, 17, 17, 427,
189, 180, 222, 392, 4583, 473, 477, 355, 43, 33, 324, Zi1,
1a2, a, 1902, 453, 197, 8¢, 197, 1Gf, 18&7, al, 4¢s, Zay, =1,
28¢, 781, 21, T2, 445, 2@, 1, 48R4, 48F, 6 TE3, 2EL, 7ge, 28,
42, 185, 39, 4FE, 32, 45, 32, 12, 1S3, 437, 42, 43F, 12, 57,
70, €5, 24, 47, 37, "2 Za, 472, 186, AZ2, &322, 10f, 41F%,
421, 4Z4, 422, 43, a4, 131, 38, 48, 124, 4€2, 1%, 22, 27,
22, 2, 2, 3, 2);
ICL LCOK2!*) ATTR PUT [NITIAL

(2, €, £, 413, 14, 14, 24%, 244, 1€, 22, 28%,
24, 269, 25, 251, ZF, 26 , 2453, 24, 24€, 24F, 27, 217, 247,
29, 245, 24F, 248, 20, 42, 42¢, 240, 24C, 246, F1 , 2%8¢,
2=@, P82, €2, 281, 281, 281, 281, 71, 282, 72, 287, 28%, 77,
265 , 312, 413, 412, 417, 412, 45, 335, 312, &7, &8, £9,
91, 254, 92, 255, 9%, 28¢€, 287 , 94, &7, a7, a7, ¢c7, ©7,

O -

423, ¢8, 98, 8”&, 93, 93, 422, 39, 99, 9%, ¢35 , 29, 421, 123,
122, 25¢ , 259, 239, 122, 323, 3&3., 11¢, 11€, 11f, 11f, &35,
471, 471, 117, 472, 472, 118, 262 , 262, 2€@, 2¢e¢, 12¢, 2f1,
1?1, 2¢2, 2¢2, 282, 122, 120, 45@, 131, 4%3, 132, 4€¢, 12¢ ,

326, 2€3, 263, 141, 252, 1468, 2F4, 264, 152, 157, 447, 13,
237, 180, 22€, 163, 274 , 1F4, 45€, 1€5, 2€5, 17¢, 2f¢e, 171
171, 267, 174, 268, 175, 17%, 269, 177, 177, 177 , 177, 177,
177, 177, 413, 178, 178, 178, 414);

-

$TJTCT DCL APPLY2(*) ADDP PUB INITIAL

(2, 2, 236, 149, 138, 275, 274, 122, 3€3, 123, 3f1, 121,
2¢9, 182, 2e2, 452, 281, 124, 2092, 119, 287, 2F€, 145, 345,
245, 245, 248, 3¢9, 245, 245, 345, 111, 292, 232, 3%, 9%,
g5, @95, 95, 95, 85, 95, &5, 95, 95, 95, 95, 95, 95, 95, CfF,
210, 166, 2e¢1, 200, 114, 254, 221, 248, 222, 2¢2, 322, 222,
247, 224, 249, 382, 277, 287, 123, 144, 2@7, 156, Zps, 714,
313, 315, 173, 321, 323, 319, 31€, 215, 134, 133, 227, 372,
229, 1e¢, 49, 334, 144, 233, 227, 22%, 2233, 232, 122, 229,
328, 161, 244, 243, 217, 246, 319, Z¢€, ?211, 179, 2&Z, ZE2,
172, 135, 225, 155, 154, 3€2, 2€4, 239, 243, 112, 185, 14,
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272, Z€g, 2%4, 37z, 273, 371, 1f2, 237, 23&, 113, 145, 147,
272, 45z, Zag, 2E7, 4€7, 454, 35&, 3EE, 4SS, 474, 47E, 217,
323, 3g5, 281, 3é€, 222, 222, 222, 222, 222, 2zZi, 127, 124,
22z, 2ee, 2¢5, 11g, 22¢, 112, 115, 11g, 112, 1lig, 118, 216,
118, 11&%, 11%, 115, 11%, ci], 49€, 142, 125, 224, 411, 274,

vl
)

412, 22€, 4€1, 4%i, 435, 482, 12f€¢, 127, 48z, 4&1, 12g&, 4£1,

225, 181, 213, 214, 212, 1&Z, 242, 241, 1@, 479, 422, 42,
1€é2, 1€7, 428, 151, 231, 44°, 442, 422, 84, 4@Z, 128, 127,

36¢, 235, 444, 443, 497, 232, 182, 4£5, 4€4, 22&, 22&, 142,
401, 122, 176, 2¢7, 226, 22%, 397, 1p¢6, 399, 112, 1€9, 15Z.
473, 477, Zg8, 216, S0, 1@7);

DCL INCEX1/#) ADLR PUR INITIAL

(a' 1' 4’ 5! e' ?2' 7' 9! 9! 13' 14. 42' 43,
43, 122, 52, 43, 43, 24, 15 , 18, 17, 9, €3, 71, €g, 1iz2,
7, 28, 28, 1&, €4, 13, 19, 20, 21, 22, 82, 114, 25, 4Z, 42
, 42, 23, 24, 24, 24, 22, 20, 43, 4Z, 25, 7?2, 42, 2%, 4Z,
43, 43, 43, 52, 32, 25, 32, 25 , 5&, 59, €€, €7, €€, €G, 43,
a2, 93, 70, e4, 71, 72, 73, 83, R4, 43, 8%, £9, G, £7 , S1,

g2, 93, 93, 92, 43, 102, 102, 124, 125, 127, 59, 12§, 183,
12s, 114, 115, 116 , 117, 118, 119, 43, 43, 122, 73, 122,
124, 141, 125, 127, 128, 1Z2, 128, 128, 12€, 73, % , 7z,
24, 137, 128, 139, 14¢, 141, 142, 143, 144, 145, 146, 147,
148, 14S, 152, 152 , 154, 155, 73, 13€, 137, 139, 1f2, 125,
1€1, 162, 1€%, 25, 1€%, 1€6, 18, 17@, 171 , 17z, 174, 17=,
175, %9, 17€, 178, 18@, 1s1, 188, 132, 18%, 18%, 187, 185,
168, 192 , 192, 18&, 188, 1S4, 128, 223, 225, 227, 4%, 229,
s9, 211, 212, 1, 4, 7, 9, 11, 12, 18 , i8, 2z, 25, 2¢, 2,
3s, 23, 44, 46, 45, &1, 56, 53, 59, 6¢, €1, 6%, €5, €7, €3,
7%, &1 , &7, ¢2, 93, 95, 123, 123, 12¢, 111, 113, 117, 119,
121, 122, 125, 128, 13@4, 132, 135 , 137, 13y, 141, 143, 14%,
147, 150, 152, 155, 167, 232, 44€, 332, 424, 4€6, 42, 242 ,
342, 424, 42+, 404, 295, 2t4, 353, 357, 332, 4234, 474, 474,
4¢4, 404, 4€6, 279, 279 , 279, 279, 279, 1, 1, 1, 2, 2, C,
4, 5, 7, 12, 12, 1%, 13, 14, 18, 18, 19, 19, 2¢, 22, 2% ,
23, 23, 23, 23, 32, 34, 34, 51, 51, 52, 32, 32, 55, 3&, 5§,
56, 61, 61, €1, 65, 72, 72 , 72, 72, 74, 74, 74, 74, TE, 77,
77, 78, 92, 81, €2, &3, &3, &3, &5, €5, &6, &€, &£, &€ , €9,

92, 9%, 98, a5, 97, 98, 98, 180, 120, 1e¢l, 163, 104, 1e2,
106, 197, 1e7, 1¢s8, 108 , 1¢9, 111, 111, 112, 112, 117, 112,
114, 114, 114, 114, 116, 11&, 118, 123, 121, 121 , 123, 123,
123, 123, 128, 1258, 126, 125, 129, 13@, 13e, 13z, 122, 175,
136, 136, 136 , 141, 141, 149, 145, 181, 157, 1535, 1€0, 1€,
162, 160, 1€9, 169, 1€3, 162, 1¢f2, 162 , 161, 1€z, 1€z, 162,
1e2, 177, 178, 178, 179, 179, 196, 196, 196, 10€, 19€, 1¢€,
186 , 197, 197, 20¢, 20¢, 22¢, 222, 2en, 201, 2¢1, 221, 2e2,
223, 233, 224, 234, 224, 224 , 224, 224, 224, 224, 2237, 227,
2¢9, 21@¢, 21¢, 211, 211, 212, 212, 214, 215, 217, 217 , 21¢,
219, 22¢, 221, 221, 221, 222, 224, 225, 225, 226, 2Z¢, 228,
231, 232, 233, 233 , 234, 237, 238, 239, 24d, 242, 241, 242,
243, 245, 24€, 247, 248);
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1

$STACEY]

SYM3ICL:DO:
DECLARE LIT LITFRALLY “LIVTRALLY,
ICL LI? ‘TICTART’

t

- - e = - - - = .- - ’
(8¢) TIDLT( SYMEQL = SV¥NIOL TrELE OFOUTINIS

t=:

C
[ RS 5
- o~

FOS LIT ‘¢°,

\FG LIT “1°, PyR LIT “PUTLIC’, TK7T LIT "TITFRAALT,
PROC LIT ‘PPCCIIURT 7,

TeUT LIT “1°,

ADIR LIT ’@ ;DEss’.

rALS: LIT

UILTSINSFUNC LIT “20E75 D7L
"r\ SIZF LIT “32°, /% vaX IDENTIFIFE SIZ® - 1 %,
VARCSIZE LIT “1¢g”, /% SIZE CF VARC STACY™/
PSTACXSIZE LIT ‘487, /% SIZE CF BAZST STACKS »/
TASUTRLSIZE LIT “1287, /* SIZT OF FASUYTASLE */
EASEMASY LIT 71277, /% 9ASHTALL® §I17T -1 ==/
MUYINT LIT 227677, /% MAX INTEGTa VALUF =/

2
TCDSIZE LIT “87, /% EYTES USFD TOR =CT VALUEIS %/
MAXSNEST LIT “3° % MAY LWVEL COF N2STS #CR TITES =/
MAXSARRYSDIM LIT , /% MAX AREY LIMTNSIQNS =/
FNRMMASK LIT “7° ® USED 7O TPTRERNMINT FNDNM TYPT %/
'IM ENTRIZS %/
CCNSSENTEY LTT "1
TYPFSENTRY LIT ‘27,
YARSTNTRY LIT ‘27,
TUNCSENTEY LIT “8°
NTRGERSTYP®T LIT 7
SIGNEDSEXPCN LIT °
RTALSTYPE LIT “2°7,
PavM LIT ‘€77,
ICTI LIT ’79’,
PARMY LIT ‘€8
/* MANY OF TUHE VOLLOwI\" VARIARLES CAY T©F RTPlaCcUvl
BY MAXINC

~
(FY]
o

/% NUM3TR TVPIS ®/
L]
1

USE OF TET PARALLEL PARSY STL{sS ¥/
DCL

FCR™ BYTE® EXT,

EXPCN BYTE ZXT,

VECPTR RYTE FXT,

TYDPENGM EBYTE EXT,

CCNSTSPTE BYTE %XT,

STA2TRDOS ALLR EXT, /*ADCR NF¥ ETR TO "N2 N

TYPESLOCT ALIR FXT,

VAPSPTR BYTE EXT,

VAR&PAST1(12) ALLR FXT,

ALLC4QTY ALIR EXT,

CONSTSINDX 3YTE ¥AT,

LOOKUPSATLDR ATDR EXT,

CCNSTSVALUZ(16) EYTE EBXT

CONSTSPNSEASE(4) BYTE vrm

CONSTSPNSPTE RYTF EXT,

]
3]
L
D
wn
X
~

.-A
[
[{0]




CONTTEPNSSITE 4,
CU 1{(‘VC"‘(VA‘{C\‘ cm
/% CAST STATTVTT

)

:YTT X7,
) ATIR OTXT,
RIA3LIS =/

VA
Yo vym
b & - ab -

4

=
-
fu

ta) ==l

CONSTSNTNMSTYET (4 E j /R OGLORAL VEPIAZIES
ek f
ICL ECTNUM(ECLSIZZ) BYTE ®XT,

SCCP®(12) ADLR =XT,

SCOPEsNUM EYTE ZXT,
TEMPRYTT BYTT TX(7,
TEVMPATLPR ALCF EXT,
TTVPATIRL ATLR ®XT,
PRVSSRTSENTPY ADDP TXT;

LCL
/% COMPILTIF TOGGLRES */
/% CQUNTERS =/
LAPLCOUNT ATDR EX7, /% COUNTS NUNMRER 0F IARTIS %/
ALLCCSATLR ATDR EXT, /% CQUNTS FaT FYTRIIS =/
/* FTLARS USED DURING CODE GENERATICN =/
READPARMS EYTE EXT, /% RTADING ACTUAL PARAMITERS %/
PPYSENT BYTZ EYT, /% IDENTIFIE®S IS IN SYVRQL TaLfp
*/
SIGNSTLAG PYTI ¥XT, /* SE¥T wHEN SIGN PRECET®s ID =,
/% GLCBAL VARIARLES [USIL 37 TET SCANNIR =/
SASECNTE BYTE EXT, /% EASH VALUW NF CURIENT TCKTN
2/

/% GLCBAL VARIABLTS USZID IN SYM3ICL TARLYT
OPERATIONS */

PASE ATLIR FXT, /% PAST LOCATION OF ENTRY */

“ASETABLE(FASETBLSIZE) ADDR EXT, /% HASTTARLEI ANR2Y
%/

SETPLTOP ALL® FXT, /% 9IGLEST LOCATION OF syrunr
TAZIE %/

S3T3L AILDR F¥XT, /% CURRTNT T7CQP OF SYMROL TARLF =/

APTRADLF ADIR EXT, /% UTILITY VARIARLF TQ ACCTSS
SBTEL */

ADDRPTR BASED APTRADDR ATLLR, /* CURRENT 7 IVIsS
POINTED AT */

(EYTEPTR EASFL APTRALLR)(1) EYTIZ, /% CURRENT =YT®
POINTTD AT %/

PRINTNAME ALDR EXT, /* SET PRICKR TC LCCYUP CR FNTEE
%/

SYMIASH BYTE FXT, /* HASE VALUT QF &N IDFNTIZIER =t/

LASTS$SBTBL$ID ADDF EXT, /% YCLT PFEVICUS 34§t
LNCATION */

PARSMNUMLOC ATLLR EXT, /% STORES POINTTP TO PARAM
LISTING %/

SRTRLSCOPE ADD® EXT, /% TaST OF LAST TUTRY T
PREVIOQUS ELOCK*/

SP RYTE E&XT,

MP RYTE EXT,
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try
2 -4
vy
]
1
w‘

PATNMNIMIOC({FSTACYS T Y.,
DARAMNLM EVTI VAT,
PETADDO(PSTACKSIZE) ALD® TYT,
EXPRESSESIV(PSTACYSIZEY =YTE =y,
FOR“‘VILLL’PSTAC(SIZS) PYTE TX,
VAR(PSTACKSIZY) BYTE TX7,
VARC(VAECSIZE) RY!® EKT.
FASE(PSTACXSIZE) EYTs TYT:
/¥ DYCLART TYTTRNAL PFOCTDURES, FOUND IWN 3YSETS »/
GEINEPATE: PPNCIQRJCATE) EX75
I'CL CBJCOLZ EYTF;
TND GFNTPATT;
£°3NR: P°N{(FRRCQOLE) EXTS
ICL ERRCOTE AILIR:
FNT TRROR;
MAYT: PROC(SOURCE,DRSTIN,L) TXT;
I'CL (SNPURCE,LESTINY ADIZR;
DCL L ®YT™ ;s
ENT MOVE;
MCNZ: PRCC EYT:
TND MONZ
GENATTP: PANC(A,R) TXT;
ICL A BYTT,2 AITAR:
TND SINADDR;
/ FENE e X Xe e R K3 e H2 A KOS R K R AR RO S NI WA A AA0Ae 433 X838 aE KT AT R AL

* QETSATDRESS¢PIR - TBIS DROC IJPE S Tc A o®

¥ POINTER 70 A SPYCIFIC LCCATIGC. IN TE® *

* SYMBOL TARLE. ¥
033 dr sz g v e e e sl esie e sl skl

STTADDRPTR: PROC(OFF
LCL OFFSET BYTES
APTRALTP = BASE + CFFSET
TND SETADLCRPTRS
/**************xt********=1=*=;==:=>:==’.==:<**=:==:=*=4= RERINCIT AN A A NI NI NN

#* SETSPASTSPRININAME - THIS PRPOCELURE SETS *

¥ APTRADDR TO A LOCATION IN A SYM3OL TABLE =

% ENTRY TYAT IS PAST THE FNTRY 'S ERINTNANME *

% (WBICE 1S OF VARIAPRLE LENGTE). *

R 50 ATNE AL HE 2 NI HC N HAAC AL O3k e N AT LTI AR R NI Es, . anE e AT RT AT AC e e e EAT s I Rt :',::',://

SFTSPASTSPN: PRNC(OFFSET) PUR;
TCL CFFSET BYTE;
CALL SFTADCRPTER(€);
CALL SETADDRPTP(®YTEPTR '3) + NTFSET);
END SETSPASTSPN;
/*'r SRR LR A2 TS 8 HEXE B AT HE KT R AT R R SE N N A HE NN AL AT KAC AT N REAL KR NENIAER L VKR
# CALCSVAPC - THIS PROCEDULRAE DFTERMINES TAF =
* LOCATION OF Al ITENTISIER PRINTNAME, *

sie Sk sle e sl Me sk Mo e ste sk e st g e Besle s e e sle s e slesie s
SET

) PUB;
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BEHE e e g sesle e e e Aot AT N I NI NE A NL T st e sle e Se e e e na e e s e e et s e s st vl /
CALCSYARC: ??CC(A) ‘E,? Pbi,
ICL & 2YTES
RITUR OVARIAY o+ (VACSCH
TND CALCevAR(:
/ ;Yo e ":.::‘_ AN RPN NN I NI AN e R RN NIRRT NI AIRIIRIR LIS NI NININIBANIB LI NI
* SETSLCCKUP - ;:IS PRO»EE?‘L IS UTILIZEZ 70 =
¥ TINT TET FASH "AL"” LF AN IDINTIFIZR, *
SeSe AR R N N X S AN NINE F AT NI NE XA RNENT L HL3,. YEHOHT NI RE ST SANL IANT AL I NL ) b4 :;::;:’,
STTLACKU®: PRCC(4) PDE,

TND
/*
/*®
/*®
/X
/x
/¥
/%

INTE

END
/%

* 3 3

3*

ste
EAs

CEXS

END
/%
/%
/!:
/%
/*
/*

Ol 4 BYTTS

PRIINTNAME = CALTSVASC(A:;

SYVEASE = BWASH(2Y; /* HASACOLE CF PBH =/
SYTLCCIUPS

3TN T NPT KIND 42 2T RIRTAT X2 AL AT AT 32 R RN R ATRTAL [TAC 22 e 2 e AN WA/
INTZRASLINKS = TFIS PROCEIURT ENTERS IN TET %y
NEXT FOUR 2BYTEZIS OF TPE STM3CL TARLY TILD »/
COALLISION FIRLL AND THZT PREVIOUS SYM3NL */
TAZLE ENTRY ALLRZTSS FIZLD FCR TFT NEXT =/
SYM3QOL TARLE EIVTRY. ( BOTE IN ALDRZISS VAR ) =/

32 2% 3¢ 248 X2 322t % He AR 5T %2 3,2 A0 A2 ML KT XS AR NI NN X2V NI HININTRIRTIL FIFe RII KT KL N A /

RSLINZS: PROC PULS

3AST, APTPADIR, S3TBLSCOPE = S3TRLS

SCOPT(SCOPESNUM) = STTBL;

ALTR?PTR = uAcamsrLE(cyvnAcp):

CALL SETADDRPTR(Z);

ATDOPTR = PRVSSRTSINTRY

PRVSSETSTNTRY = SRTELS

L'HLS"MBL}I(S‘N"TAS’:') =3
INTEPSLINYS

#*“**rx¥:***4*m‘“* i % e Bl sl Ao slesie s el Yioole st el sk e e e sz a ek
CEFCHESPRINTSNAMY -~ TRIS PROCZIUQT IOLC P *
CAARACTIR TO CHARACTEIR CCMPARISCN ®ETWITN >

TEE CURRENTLY RECOGNIZEL IDEMTIFIER AND =
SYMBQL TABLE ENTRIFPS (F THT SAMT FASE VaLUFR.,*

3,2 30 3% e 3je 32 e N2 e BB N B3 H2E AT AT AL AT AL ALK 32 ATNG A2 34T N A AR KT HKE e AT AL NOR 2L Aavk [/

PRTSNAME: DPRCC(A) EYTE PUB:

/% & IS OPFSET ¥PCM BAST TO PRINTNAMT =/

CCL(N 3ASED PRINTNAME){1) BYTF;

ICL (LEM,A) EYTE:

CALL STTADDRPTE();

I¥ ( ITN := BYTFPTR(2)

I'C WEIL® (BYTEPTR(LEN)=

I ( LN := LFN=-1 ) =
RETURN TRUE;

END;

ATTURN FALST
CHYSPRTSNAMES

36 33 A2 e Ye e e e e e Ao e A R0 e e e A0 e e g e e slesie Nl sl e i e e et e dlesie e el e siesenie ke /
LOOXUPSPRINTNAMFSIDFNTITY ~- TEIS PROCELURI */
IS PASSED THE LOCATION OF AN ITENTIFIFA IN */
TEE PROTUCTION RHULE, ANT ITS TARGET ENTRY */
TYPT., IF TEZ IDEINTIFIEZR IS *CUND WITY EE? #/
CNHRRECT TYPr THE PPOCIDURE RFTURN TRUE, 3/

) =N(2) TEEN
N(LEN));
@ THIN
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5$29PT(3CNPT sxvv 1
OR ((ITIsz
SCOPT(SCCPESNILM)))
T3TN Dn;
LOOKUPSATLR=FAST:
TETURN TRUTS
TAND
CALL SETATLIRTTR(EYS
3AST = ADLCRPTE;

INDS

BITURN FALSE;
TND TLOQOIUPSPNS D?
/ Fendens e R el sie neNe Ne e g s e e e szl o R TR STV R CPRB XL F SR LS EPCE LR YT LS A 3

/% LIMITS = TFIS PJWCEIJR? ZNgUREIS TE:T THR ®

/% SY¥3CL TAILE ENTEY A3CUT TC RE TNTTIIL ¥/
/* ¥ILL NAT ZXCEZT TSI UPPZx LIMIT NF [HY 7

/% AVAILARLE SYMECL TAZLZ AILREZSSEIS, %/
/¥ THE PARAMTTER IS THZ BYTECOUNT OF TEE */
/* ENTRY TO RE ENTERED. */

/3 32 AT Xe Rzl Mesie 3k EAT R e Ko 3 3ie 348 X AR A0 2 30 YK A A0 e e N e e AT BT g e e qg weene K
LIMITS: PPOC(COUNT) PUSB;
CCL COUNT RYTE;
IT SETBLTOP <= (SRTEL + COUNT) TIEN
DO;
CALL TPROR(’T07);
CALL MON3;S
®NDS
ENT LIMITSS
/) e % e de e 3 e 3 3e el e oo o sie e ale 346 246 53¢ e ol 336 3¢ el sfe ale e e e oie e ool Ko e e s e ey qxan/
/* FNTFRSPPINTNAMFSIDENTITY - TRIS PRCCEILPE ¥,
/% LOADS TFE SYMBOL TABLF WITH "%E FOLLCWING: */

/% 1, COLLISION FIELD */
/¥ 2. PREVIOUS SYMBOL TABLE ENTRY ADDPFSS */
/* 3. FORVM OF ENTPY ( PRESET RYTE FORPM ) %/

/* 4, THE LENGTH COF TEE PRINTVAMT IN CNE EYTE¥/

/¥ 5, TEE PRINTNAMF CIARACTERS */
/¥* PARAMETER: PRINTNAME IS SET PRIOR 7n CALL.
/3 R e e e e e et e e e sl ofe ot e e e sleteale el sl ot se e esle Feske e e et sk
ENTEPSPNSID:PROC PUBS
DCL I PYTE;

TCL (N BASED PRINTNAME)(1) BYTE

CALL LIMITS(I:=N(@)+7);

CALL WNTERSLINKS;
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CALL STTADDRPTIR(4);
> BYTEPTR(?)= FCRM:
CALL STTALDDRFTE(E);
:V"FPTD(2)= SYMTASH;
CALL SETALDRETRIE);
RYTEPTE(2)=N(€)}
CALL MNVE(PRINTNAMF+1,523TRL+7,N(2));
LASTSSETELSILT = SBTEL;
S3T3IL=SBT3IL+I};
ENT ENTIRSPNSID;
/:’, il Ne Ne R YT e vie e sleie sl e se sle e s e e e sl Siesle ste slane o PEINS LI U RES L PV ERILS CRRIXT L P AP IR R X E N
- /% TNTTPSVARIABLE $IE7 TI T - L:ls Dwocv&Ln*
/% CALLS FNTERSPNSID T0O LOAD TYE SYMPCL TARLE =/
/% ENTRY CURRTNTLY BEING SCANNED. IT ALSC */
/% GENTRATES TEE FNTRY’S “FORM™ 3Y P2IFFCaMINT %/
/% A BOOLFAN “OR” OPERATINAN ON TYF ITSTNLRY */
| /% ANT TFE DA?AN EP AL o®/

‘2 ' sle
PRl

2 3ts o P o we stz ste sTrats e 8T2ate s sle 3'e 3'e s'a 80 stg ste sts ste atiste
/-".w. KRR R RS RS FE ) HERR I ATRIRIATRA H RN SN R R R SR K

LNxVDgVAD$ID ?DOL(A--,ID$LVT Y) PUR;
ICL (A,E,IT$ENTRY) BYTZ;
I? LOCXUPSPNSID(R,IDSTNTPY) TEIN

Tnj;
PRESENT = TRUT,
RTTUERNC
r\NDj
/% BLSE ENTTE VAR NAME =t/
PPYSTNT = TALSTS
FORM = A QR IDSTNTRY;
CALL ENTTRSPNSIT;
I7 ITSENTPRY = VARSEIATEY Turl
Lo;

CALL LIMITS(4):
VAP$BASTI(VARSPTR) = SRTBL;
SETBL = SBTRL + 43

END:

¥ND VVT”PSVA°<IEy
/** X 3% X3RRI KX /T IR TR N AT TN KT T KE{T K MR TR A AN SOOI N A RN e eng
/% S®TSLAEZL - aEIS PROC:'b 3 ASSIGNS A LAcSL x/
/% TO TZE CURRENT DTCLARED YAB L AND INCRIMTNT®/
/* TEE LADELCOUNT ( NFXT 70 ASSICN ). %/

/3 e viedie de slede siee sl veale ol o o e e ale e e st e el e ek sleste sl sl el sl sl Sesjiiolnl
STTSLABYL: PROC FUB;
ADDPPTR=LA3LCOUNT;
"ARLCOUNT=LAELCOUNT+1;

FND SFETSLABEL;
/**********************************#*x4 SR neIe RN Nz /
/% ENTER$LABEL - TEIS PPOCRDURE LOALS A LAZEL 5/
/¥ ENTRY INTO THE SYMBOL TABLT. SYMHASE AND =/

/* PRINTNAME MUST ®F SET PRIOR TO CALLING w/
/%8 e e e e dle i Aeie iz e e sie i e 46 sle dje e K¢ sie e Kesie 3je e sle e e sk e s e esieng el 4
FNTTRSLABZL: PROC PUJ;
CALL LIMITS(2);
LPTRATIR = SETELs
CALL SFTSLABEL;




S3ITIL = 33T3L+L;
IND EINTEPELATREL;S

/ R R R T R R R e RUBRIVRAR AT AT CRX P CR IR CREBRECSN ' Ng e - e
¥ ALTPRSPRTELCCATICAS - TEIS PECCEILUTE E:-

% ALLOCATTES PRT LNCATIONS FOR ALL FUNTIIONS

% AND TC2WARD PROCEDURES ANL TEFIR AISCCIATFI™

* FORMAL PARAMETIRS. &

%2 28 33 %esle Al e oo sl it el iz Keole e e e sie e P e Nesie sl e e stesieate sz sl sie e e e e s e et e sleshe

ALTPRSPRTSLCC: PRCOC PUB;
DCL (I,P) RYTE;
CALL SETSPASTSPN(7)Ys
P = 3YTIPTR(C);
PARAMNUMLOC = APTRALLR;
[0l =1 ™ F;
CALL STTSPASTSPN(R);
APTRADD® = ALDPPTR + ((I-1)%3);
DO CAST (SER(EYTEPTR(¢),Z) ANI FOUMMASY):

LLLCSQTY = 15 /* SCALAR 3/
ALLCSRTY = 25 /* INTEGER */
ALLCSOTY = &; /% RIAL %/
ALLCSCTY = 1% /% CHAR %=/
ALLCSQTY = 1; /* BOOLZAN =/

END: /* OF CASE =/
APTRADDR = APTRADDR + 13
ATLOPTP = ALLNCSATIR;

APTRALLR = TEMPALLRIS
APTRATDR = APTPALDRE + €;
APTRPADCR = APTPADDR + 1 + RYTEPTE'D);

ATCLRPTR = ALLOCSATLR;
ALLOCSADD® = ALLOCSADDP + ALLCSCTY;
TEMPATDR1 = APTRADILR + 43
END;
TND ALTEPS$PPTSLOCS
/**************************************m****'5*::
* ENTERSSUEBRNUTINE = TEIS PROCEDURE LNADS A =
#¥ SUBPQUTINT ENT®Y IN THY SY™3cL TARL®, 7PL =
* PARAMETER NUMEEF LOCATION IS STORET ANI THR *
* SCOPE LEVEL IS INMCRIMENTEL IY CNE. *
**********************************************#*/
ENTEPSSURRTN: PROC(A,®?,ITSENTRY) PUR;
rcL (A,B,IDSENTRY) BYTE:
CALL TNTERSVARSID(E, SP, IDSFNTRY)
IF NNT PRESENT THEN
Los
CALL LIMITS(4);
PARAMNUMLOC = SBTRL,
SETEL = SBTEL + &
CALL SETSPASTSPN(1@);
ADDRPTR = ALLOCSATCR; ALLOC4ADI®
CALL SETSPASTSPN(14);
ADDPRPTR = LABLCOUNT)S
LARLCOUNT = LABLCOUNT + 23
SBETEL = SRBRTBL + €
IF ID$ENTRY = FUNCSENTEY TETEN ’

-e

ALLCCSATTR + 23
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0N
SRTEL = S3T®L + 1;
TNL;
FND;
TISF D03 /* FORYARD FUNCTICN =/
CALL SETSPASTSPN(14);
IF ITSTNTRY = PUNCSE4TRY THEFPW TIMPADDR1 = APTRATIR -
33
ELST TEMPATLDEL1 = APTRADDR + 2;
CALL SETSPASTSPN(17);
ATIRPT® = ALLCCS$ADLE;
ALLCCSADDR = ALLCC4AITR + 23
CALL ALTYR$PRTSLOCS
FND
PARMNUNMLOC(MP) = EASE;
SCCPF(SCCPISNUM := SCCPISNUM+1) = S3TRL;
ENC TNTERSSURRTA;
/3% mesie seleste Sesteaie oo el e e A siesie st e deale desiestolesdeleskslol okl
/* LCOXUPSONLY - TSIS PRCCEDURE IS PASSEL T
/¥ POSITINN OF A ILENTIFIER JUST SCANNFED IN
/* TBEZ CURRENT PROLUCTION ( SP,MP,MPP1 ) AND =/
/¥ PRTUPNS TRUF IF THE IDENTITIFE IS FOUND IN =/
/* THY SYM3NL TARLE. */
/ % ¥ A el e deale e deie e e e sl de e e el e Ao N Ao mespg ey ek e s sess e g leslele sl e exe
LOOXUPSONLY: PROC(A) BYTE PU3;
ICL A PYTES
CALL SETLCOXUP(A};
BAST=HASFTA3SLE(SYMFEASE):
LN ¥WHILE RASE <> 32;
17 CP{SDPRTENAME(SY TEEN
DC*
LOOXUPSALLR=FAST;
RETURN TRUES
TND;
ELSE DO;
CALL SETALIRPTR(@);
RASF=ADDRPTR;
ENE;
ENL:
RTTURN FALST;
END LOOKUPSONLY;
/3 siesie st et e s aieafe ste sl e sfesle o sie fesle e o sfe st el sk dlesle ek /
/* TE1S PRCCEDURE CONVERTS A REAL */
/¥ NUMRER IN THE PROGRAM TO A BCD */
/% REPRPSTENTATION. */
/****************************#$#******/
CONVRTBCT: PROC(A,®) PUB; /* A=SP/MP/MPP1, B=PCS/NEG */
rcr (1,J,DFLAG,EFLAC,SFLAG,A,Z) BYTE:
DCL (N BASTD PRINTNAME)(1) BYTEF;
DCL (EXPONLNOP,EXPSIGNLOOP) LABTL;
CALL SETLOCKUP(A)S
/% INITIALIZE VARIABLES */
SFLAG=FALSE; EFLAG=TRUZ; DFLAG=TRUE; I=1;
DO J=¢ TO 7; BCINUM(J)=0; ENL;

12€




T=0% TY? =F4} f 3 T+ xR
pER Ny Sy P zrg%s 4
DA OWEILT ((N(I) - 727) = 2);
I=1+13
IF I=(4(Z2)+1) THEN GOTC EXPONLCOD;
END;
/% LOAT RCONUM VWITE SICNIFICANT TIGITS =/
PC WEILFT ((N(I) = “@0° ) <= 3 CR N(I) = ~."";
IF N(I) = '.' TUEN
T0; TFLAG=FALSE;
17 I=N(@) TZTN GOTO EXPONLCOF;
I=I+1’
ENDS
TLST
la
IC WEILE J = @ ANT LFLAC AN IN'I) = “¢7) = ¢;
TXPON = EXPON-1;
IF I = N{2) TSEN GOTO FXPONLONPD;
I =1+1 3
TND;

IF J = ( BCISIZE-1 ) TH®N GO™C FXPCJ4LCCP;
I¥ LFLAG THEN /* FIRST ECT PALIR */
O3

RCDNUM(J )=ROL{(N(I)="2"),4)}
DFLAG=FALSE; I= I+1;
IFT ®PLAG TETN FXPON=EXPCu+1;
ENDS
FLeT
DO;
RCDNUM(J )=BCDNUM(T)+(N (I )-"2"";
J=J +1; 1 =1+1;
DFLAG=TRUE; IF EFLAa3 TETV TXPON=3XPON-1:
END
IF I=(N(g)+1) TUEN GOTO EXPONLONP;
TND;
FND;
EXPONLOOP:
IF N(I) = “£° TW®N ¥FLAZ = FALST;
IFI = (N(Z)*l) THEN GO” TXPSIGNLNOP;

IF EFLAG TEEN
DO
DO WHILE N(I) <> “.%;
EXPON = FXPCN + 1;
I =1+ 1; v

I + 13

DN WYHILE I < (N{(2)+1) AND (N{1)=-"2") K= 9 3
1 =1+1;

END;

I¥ TYPENUM = RTALTYPF T=EN 4CTO EXPSIGwLCOF;

/% N(I) = % %/ 1 = [+1;

I7 TYPENUM = SISNEDSTXPON TUWN

TN;

s




IT N(I) = 20% THIN SFLAG = 1TUT;
I =1 +1;
TYD:
17 1 = N(2)Y+1 Tury
To;
CALL TYRECR('EF’);:
RFTUGN ¢
TND;
TFLAT = 23
In 2 =1 70 N(2);
TFIAM = (LFLACH*12)+(N/J)="¢");
D

IF SFLAG THFN /% REXPCNENT CATLCULATICH 3/
EXFON = ZXPON-DFLAG;
TLSF FXPON = EXPCN + DTLAGS
EYPSIGNLNOP:
ECINUM(BCDSIZE-1)=R0CL(B,7); /% SIGN NF RUMFTR =/
IF FXPON > 127 TPEN

D03
CALL ERROR(’EE’):
RFTURN;
FND; .

TTSE BCINUM(ECLSIZFE=1)=ECTCNUM(FCILSIZ=-1)+TAPNN\;
FND CONVRTRCD;
/*************#*********$***************$********/
/% CCNVERTI - TEIS PRNCEIURT IS PASSED "a", 7uixy
/% LOCATION OF A CONSTANT IN THE® PRATUCTION X/
/* AND "B TI% ‘SIGN’ OF THE INTEGER. THEF %/
/% FUNCTICN GENERATES A SIGNED 16 RIT RITRzE- */
/* STNTATION OF THEE NUMBEPR AND RFTURNS 17T IN %/
/* AN ADLDRESS VARIARLT, %/
/**:{:4::(::’.:::: 2252 52 e Ng A o A sl ole e sl e sl Ko g e e sl sl sl sl ool e sle N Aeg e N ana e e e sle sleage /
CONVERTI: PEOC(A,B) ADDRESS PUB;
ocL (I,A,®) BYTE;
DCL (N BASTD PRINTNAME)(1) BYTE:
DCL HUM ADDR;
CALL SETLOORUP(A); NUNM=3;
L0 I=1 TO N(@);
I¥ (MAXINT/12) >= NUM TZTHN

poH
IF (MAXINT/1€) = NUJUM™ AND (N(I)="27) > 7 Tr®wN
1O;
CALL FRROP(‘IE");
RETURN NUM;
TND;
NUM=(NUM*12)+(N(1)=-"2");
END: \

FLSE DO;
CALL FRROR(’IE");
RETURN NUM;
TND;
END;
IF B = POS THEN RETURN NUM;
IP NUM = MAXINT THTd




ALL TRRAIT(IF");
TTURN NUV;
’
URN (-~ NUM)3
END CONVZIRTI;
/’r». S RSN A T 30 s RTHT R ALK 3,2 K2 AT e 3208 32 A AT RO AL NI NI KA HOIE RTAT KT R SE L N RIRT ANz 5 A /
/¥ CONVERTSCONSTANT - THIS PROCETNURE IS CALLTD >/
/* WITE TYPENUM S¥T BY THE CALLFP. THI NUMEER */
/¥ MUST R® POINTED TO BY SP  IN T¥E BROTUC- */
/% TION, TH9E PROCETURF RETURNS WITH "CONSTS */
/% NUMSTYPE ANL "CONSTSVALUR SFT WITF THE #/
/% NUMRFTR IN ITS INTERNAL FORM. */
/x e sie ¥ oz ol %2 lese S Ao %e 3e e g 2k ot yie Ne A Re e Ao e N AL AT A RINC A AL AC IR 3R w3 AR e A
CONVRTSCONST: PROC(A) PUB; /* A=POS,NFEG */
DCL A RYT®,INTS$ADDR ALDR:
IF LYPENTM = INTFGERSTYPE TUEN
ro:
INTSADDR=CONVERTI(SP,A);
CONSTENUMSTYPE(CONSTSPTR)=INTEGFRETYPES
CONSTSPTR=CONSTSPTR+1;
CALL MOVF(.INTSADDR, .CONSTSVALUT(CONSTSINDY ,?
CONSTSINDX=CONSTSINDX+2; -
END;
FLST DCs
CALL CONVRT3CT(SP,A);
CONSTSNUMSTYPE(CCNSTSPTR )=RTALLTYPR;
CONSTsPTR=CONS”$DTR+1;
CALL MOVE(.BCTNUM,.CONST éVATU“(CONSTSINPK\,QCTSIZE‘;
CONSTSINDX=CCNST SINIK* CISIZ®
END;
IND CONVRTSCONST;
/******:’;**********:‘s*" a3 Mo e slesie sia e e sle s e e <3 s el e el Nes
/% TNTTRSCOVS TANTSNUMBER - A»TER TEE NEk ervv </
/% 9AS WADT ITS LINKS ENLERED INTN THE SYMRCL %/
/% TAEL®, TIIS PROCELURE ENTFERS TFE CCONSTANT 2/
/* VALUT INTO THE SYMBCL TABLW AND SET TRE */
/% ENTRY’S "FOEM" TN THF APPRNPRIATT TVPL. %/
/% 38 sl o stee sje e ol desie s seafe e e s sie e ol e sfele g slesie siesie e sl sl sie siede stesie g e sieale sl siese e slesis /
ENTPSCONSSNUM: PROC PU3;
CONSTSPTR=CONSTSPTR-1
IF CONSTSNUMSTYPE(CONSTSPTR)= INTEGFERTYPE TETM
1O
CALL STTADTRPTR(4); BYTEPTE(2)=8 OR CONSSENTFY;
CALL LIMITS(2); COMSTSINDX=CONSTSINLX~2;
CALL MOVF( .CONSTSVALUT(CONSTSINDX',$3TRL,2;+
SETBL=SRTBL+Z;
IND;
TLST DO
CALL SETADLRPTR(4); 3YTEPTP(2)=12% OR COCONSSENTET;
CALL LIMITS(LrLSIZE); CONSTS¢INIX=CCNSTSINIX-3AT3512%3
CALL MOVF(.CONSTSVALUT(CONSTSINDX ,S3TRL,BCDSIZE);
SETEL=SBTBL+BCLSIZF;
ENT;

n
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TYT ENTRECONSENTY;
/*******$***¥***4$********$**$$*% e
/% TNTTI4STRING — ATTER TP "LIN¥3™ aND "FCRv”
/#% RRF UNTERID INTO THE SYMECL TA®LE, TFIS =/
/¥ PPCCETUPE LCADS ANY IDENTIFITF ALCNG WITT =/
/% ITS LENGTH, (USED WITH CONSTANT STRINGS */
/% ANT CONSTANT ITENTIFIZRS ) */
/***************$********************************/

ENTERSSTRINC: PROC(A) PUR;
TCL (N PBASED PAINTNAME)(1l) BYT
DCL A BYTW;
CALL SFTLOOXUP(4);
CALL LIMITS(N(Z)+1);
CALL MOVE(PRINTNAMW,SBT3L,(N(2)+1)):
SRTRL=SBETRL+(N(2)+1);

ENT ENTERSSTRINGS

/************************#*******$*****#*********
% ENTFRSCONSTANTSID - TEIS PRCCEDURE ENTFRS *
* TAE FORM FIELL OF A COHSTAMT ENTRY INTQ *
* THF SYM3QL TABLF. *
************************************************/
ENTRSCONSSID: PRCC(A,B) PUER; /* A=POS/NEG , 2=MP/MPP1/SP =t/
oCL (A,B,C) BYTE;
C=POL/A,E);
CALL SETADDRPTR(4); BYTEPTR(Z2)=C AR CONSS¢FNTRY:
CALL TNTPRSSTRING(S?);
CONSTSPNSPTR=CONSTSPN$PTR-1;
CONSTSINLX=CONSTSINDX~-CCNSTSPNSSIZ
TND FNTRSCCNSSIT;
/***********************************$************
# INTERSCONSTANTSENIRY - TYIS PRQCEILURE *
* DTTERMINES WHICH TYPE CF CONSTANT ¥NTRT IS *
# TN BRE TNTERED IN T¥E SYMBOL TARLE, ANT *
* ANT CALLS TEE CCRRESPCNLING PROCEILURE TO *
# MAYF THF ENTRY. *
*****************$*******#3$********x**ﬁ*****$**/
ENTRCONSSNTRY: PROC PUE;
VECPTR=VECPTR-13
DO CASE EXPRESSS$STR(SP);
/% CASET CONSTANT NUMEER */
CLLL WNTRSCONSSNUM;
/% CASE IDENTIFIER CONSTANT =/
CALL ENTRSCONSSIL(POS,SP):
/% CAST SIGNED IDENTIFIER CCIHSTANT =/
CALL ENTRS$CONS$ID(NEG,SP);
/¥ CASE CONSTANT STRING */
DCs
CALL SETADIDPPTP(4); BYTEPTR(Z2)=185H Or CCNSETNTPY;
CALL ENTERSSTRING(SP);
CONSTSPNSPTP=CONSTSPidSPTR-1;
CONSTSINLX=CONSTSINDX-CONSTSPNSSIZE(CONSTSPNSPTR S
ENT?
FND; /* O¥ CASE CONSTSTYPE *x/
END ENTR4CONSENTRYS

raf
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:N¢r<P°LY<TY2 - TEI LPECCZD
CALLEE 70 ENTEF TFE \fu

TEE ‘CCMPLZY TYPT’ vf.*OT 7
NOTER TFAT TEIS TNTEY NIVTR
NAMT ASSIGhLu. w/
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/ e o sie e sle sie e e e N e e sieale e Xe Ko e e et el nana s e AR s g s e e s R e

TN TP$CPLY$”YP. PnOC(.) PLB;
CL A PYTES
CALL LIvMITS(E);
34ST ,APTRADDF=8SBTRL:
ADDRPTIR=¢ 2235
CALL SETATCRPTRIZ2)})S
ADDEFPTR=PRVSSBTSTNTEY;
°°V¢StLéUNT°Y EAST,
CALL SETALTRFTR(Z);
.Y”FPTH(W) Ay
SBTRL= an”‘u+5,
ENT “V”°$C°LX$TY
/" PR PERNFLPAF CPE AP AP PP K3 ;,::;:r PERXPRF TR LS P KB KT PR
* E\T°¢S"°S”Yr - THIS PRCCEDURIT IS */
# CALL®I BY Tuz “TYPE® PROTZUCTICNS: */
* 1, §TT TYPE %/
. FILE TYPE */
POINTER TYPT */

IT *AL#S TNTRSCELYSTYP TC STT UP IT5 %/
® LINY AND "FoeM" ) THEN IT STTS A POINTTS
= 10 "3 4SSCIATET COVPLEL TY2L. */
BN HINE NN NI AL NINL AN S5 3 N NI RIJT LS MR I eI e AN AN N e

r3\\\\\\\\\
3% % 3
—~ N

2¢3TRETYP: PR Ou(A) PUD;
TCL A FYTTS
CALL TNTRSCPLXSTY2(4A):
CALL LINMITS(Z)
CALL SETAILRETR'®
APDPPTFR=TY{PESLCCT
SETRL=SRTRL+2;
-Y‘ui*CCT‘?ASE;
YD TNTRSSTRSTY?
/*".=*=\'==:=>t==\‘<".<=:=*:.'::::*:::::::::::t:f:**:::**:::::‘ NAHT RIS AN KM LA
#* ENTCR4PARAMFTERSTYPE ~ TEIS PnﬂC D Ki
® UTILIZFS 2 BITF C¥ CCLF “C° TACZ ST R.CCT— :
INT PAPAMETFR TFAT ¥AS RECOGNIZEL AND PUTS *
TEE FCLLOWING INFORMATION IN TEZ SYMECL *
* TARLT: 1. TYPE C¥ PARAMETYR *
* 2-3. RELATIVE LOCATION DF PARAN“TVR
,'_ , J--n .» bJoJ»,I-ulo,’-, * *3"“.""'.“"'.'"'** _'_ ~* ,‘ '" :: . ’:
THYTRSPRMSTYP: PRCC PU3I;
APTPADLR = PARAMNUMLNC + 13
ALLCRDPTR = SETRIL;
S3TBL = S3ITBL + T¥*PARAMAIM ~ 73
BASE = [ASTSSPTRISITS
Lo WEILT PARAMNUM <O €3
CALL SY™ADDRPTR(4);
PEMPRYTE = BYTTPTR(2);

)i
;
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/:;:~ SENINTNERI VA X PR NI ITIRC NN 5 ININT A LTI RIBE AT BN 3
* DARMSEYTIS JZIS :
CT RYTIS CCOURIET
# 4 THIID ARGTUMENT
¢ e wleale oboobs ale

ate wle ot gls alp Wlg obs ot wle
needei e sie e it sie %

PAEMSIYTYS s PROC(LCT)S
TCL LAC RYTE} IF INC=2Ru T
TATTL CTNEIRATT(gZz': TLOR
I¥ LCC=13F 7T7Ti
CALL SINTORATE(2£E);
TLeT
CALL GEINTRATT(SLIE)S
TND PARMETYTIS
/« SEneske g ey exles ey sk sl sy X e g e sie e e
3 ?YILT$IVSDAFAP TTER - TF
% p PRCP¥R MATCE UP RETWT
# POEMAL PARAMETTIES AND 7T

#* PAPAMETERS, *
Yz g Bede dfe e nesle s, slevesic Xespoofesle sl e el el e ol
RTILTSINSPARY: PECC PUR:
APTRACIR = PARMNUMLOC(SP
TASE APTRAILR;
IF BYTTPTR(?Z) 125 TEIN
LO; /% CTECK FOR INTEGE?
IF Nl ((SEL((EYTEPTR(
VARSENTRY )=
(FOBRMSFIELL(SP) AND 7F
OR ((RQR((FYTFPTRI(E) A
(FOPMSFITLD(SP)
CALL TRROR('IP’
1S%

0;

)3

2 ta)

CALL GENSALCR(PAEM,PRTSAT
CALL PAR?SBYTVS(BYT'D”Q(Z

oNDS
ENDj

AND 7°T)))

stese wasie ez sing nslona e e e nasiasing
IS 2RCCETURT aalﬁ xS

EN THT au‘?“’Tf\I'S *
AT CALLINT ACTTAL *

2N ey

)3

NR® RTAL INPUT
2)

o))
NT 7¢3),1)
T

%)
ANT FORMMASK),Z)

CR

CR VARSEINTET'=

-
ol
\

Io;
W




2135 S94uomn(g) = prz Tiuy

DO:

1T SUR(FORMSFITLL(SP),3) = 23E THTY /= CAN'T
CALL EXROR(IP);
FLST

L0
CALL CENSALTR(PARM,PRTSATIR(SP));
CALL PARMS3YTES(BYTZPTR(2));
:\JT‘

ENTS

TLST DO

IF NOT((SEL{(RY™EPTR(3) AND FOFNMMASY),Z) CR
VARSENTRY) =
TOEMSPIFLD(SP)) THEYN
CALL ¥RRPO2(’IP’);

TLSE
DO
CALL GCFNSADTR(PARM,PRTSADIR{SE));
CATLL PARMSTYTES(BYTEPTR(EZ));
ENDS
END;

END:
PARNMU”LCC(:B+2‘ = PARVMNUMLOC(SP) + 13

IF STR{TORMSTFIZLZ(SP),?) THEN CALL GTNFRATTILCTI N

TNL EUI*"<IM$DA°M
/****q RS BRI AT RIAE NTNCA RIRT AT R R ALR I
AgSI"N‘PU’A "TIEPS - TEI s 4 T
% A PRODPTR MATCE [P BETWZIN TEF SURRNUTINZCS =
* TORMAL PARAMETTPS AND TFE CALLIUG A0TCAL
* PARAMETERS, *

steale afs als als sho sl 9is wlo ale s ols ole e wle o, iz uls ol als s o nle s als als wle wls wis o's ol e wte wie 3's wle oo whe Wy 2le als ole ale als
sie Blesie e sesie g sl e oje sie B se sie g He ole sie ag e e Hesig sle e s e sl sie e e sie e sl sl B slesesie sl

= »n J.

ASSIZNSPARMS: PPQC PUR;
IFT SIGNSTLAG THEN
Le:

I? PORMSTIELD(MP=Z) = RCILTSINSFUYC THIN
CALL RUILTSINSPARM;
END;
TLSF IF PORMSFIELD(MP-2) = 3UILTSINSFUNC TEZH
CALL BEUILTSINEPARM;
FILST In;
APTRADIR = PAPMNUMLOC(SP);
RASE = APTRALIF;
IF SER(BYTEPTR{@),7) THEN
Do:
IF (®YTEPTR(2) AND 7F§) = FOEMSTIELD(SP) 7T~
/% TEIS IS A VAKIABLE PARAVMET®R %/
CALL GENSATDR(PARMV,PRTSADDR(32));
PLSE CALL FPROR(‘IP);
ENI:
FLST DO; /% TUIS 1S A VALUT TaZAMT
IF (®PYTEPTE(2) FORMSFIFLI(SP))
OR (RYTEPTR(Z) (FORMSFIELLD/SP
DO

133
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CALL GTUSADDR(PAZYV PET2AIIT)
CALL PARNMERYTIS(RYTIPIS(2));
NI

TLSY CALL FTRFOR(7IZ7)y

S

P |

2

£3]
B

ENT ICNSFARMSS
RERLA RN RIRZ NI NIRIIARINS
/% LOQYUPSIDEINTI
/¥ VITE “SYMEACSE
/* oTTrT LU )
XA 't <t aese 3
LOOKXU=SITENT: PRC Y )
3.&5'::”‘3*”.\?141‘: YMTASE )¢
I wIILT (RASE <> 2) AND (S537°L STNFT (ITNPTENY
CHXSPRTENAME(S) TIZTY

(S I
(@) »q o

"'JJ’OU)CJZU?""
e o= o o] = ta} D

NEIJPSALDR=ZASTS
TURN TRUZ:

[C S |
=

Los
L1l SEITALLRPTR(¢):
ST=ADDTF/TES

N

atls w't ~|- N 'z ateals wle afe L0 Glo atsads als obe ol
B sl ne Rt sl e e e e

& LOCTUP$°QIHTVA~T>ONLY - 78IS P2CC

N‘ |
/ 2
/ C N ZrURD gz7E owmy
/% THET SYMIASH AND CALLS LOQKUPSITENT TC =
/% LETFPMINE I: TFE ENTERY IS IN THEE SYVEICL #/
/¥ TABLT, THT ADPRTS3 CF TUT POIYTNAME 13 %/
/7 PASSED AS A PARAMETER. IF THY ENIRY IS 3=/
/% FTOUNL, TAU® IS RRETURNEZI. %/
/:;: ©HTRERIIIRE LA RIRERT RIRI SANT AT NINE [TRIRT KL REA AR KT TN ANGNIAL NIIRI I IR I n K
LNOXIPSPNA'T: PRNC(AY =YTE PUZ;

TCL A ATTR: /% ALIR COF PRINT-NAME %/

TCL B 2YTF,(% BASED A}(l) 3777T;

HASUCNTT=23

oC F=1 TO0 N(g); '

ZASTCCDT=(CASECOL~+N(3B)) ANT EASEMNAST;

ENC S

SYMPASS=FASRCOL

P911713V<—l:

TTUPRN LOO?UP$I TNTY
T TOCKUTSPNAME
A 3E “.:ﬂ:a:#'a-****:k=.‘==;==:::::=:=:.' $ 38R0 AT R HERT NLRL TR ROE AT RIRG RN NSRRI nenE S

T 9T4CANSTANT TPENTIFITR - 7EIS RCUTINT 1S 5/
ALLTT WITH PRINTNAME SIT 70 LOAT AN =/
/¥ IDTNTISIER IN TFE "CONSTANT "ALUT ™ WARTASLT,
J FR R e Re e e e xe e e Reale e 322 NN N A NI AL RN A AN IR VOALALREATACA 2 BT AORTITIOA NS
STCRESCONST: PICOC PUFS
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gyr7TE1,8T0
$PAGTRIDTH(E2) TITLTU SYNTEL = P3ATYLTINY PROCITTEER’
SYNTH1: IO
DTCLAFT LI™ LITTRALLY “LITF2ALLY ,
TCL LIT “DLCLARE",
TXT LIT CEXTIRNALC,
PCS TIT ‘@7,
NTSOLIT 17,
PROC LIT “PRCCZLURT,
TerT LIT ‘17,
ATCR LIT “ATL®FSS”,
FLIST LIT ‘e 7,
STATTSTZET LIT “ADLEFSS 7,
RUILTSINSFUNC LIT 740w’ [CL
PSTACKSIZZE IIT 7487, /% SIZT QF TARGE STr0<S &/
AASETBLSIZE LIT “128°7, /% SIZ¥ C7 ZASTTA3LLD %y
®CISIZF LI “@7, ;% RYTFS USID ¥0R BCD VALUFS */
MAXSNEST LIT “2°,/% MAX LEVEL 0T NZSTS FCR TYERS %/
MAXSARRYSTIV LIT 87, /% “aX ARRY DIMTISTONS */
FARMMASY TIT 777 ,/% USTD TN TTTFRMINT FOPNM TYPT 3/
/% TORM O TYTRIRC w/
LARLETNTRY LIT ‘27,
CANSSENTRY LIT ‘17,
ID?SENTFY T 27,
TATSTATRY LIT 3,
TUNCEEITRY TIT 27,
TYPISDILET LTT T7T,
/% NUMRTR TYPRS %/
"aTéTYPT LIT ‘e,
INTYeIRsTYeT OLIT 17,
CYARSTYPE LIT “27,
UNSIANSTYPCH TLIT ‘27,
SIGNEDSTAPCY LIT ‘47,
PﬂOL-ANS”YPF LIT “57,
REALSTYPE LIT ‘27,
CCMPLEXSTYFF LIT “&7,
STPINGSTYPE LIT “47; S$FJECT
/% MANY CF TEE FOLLOWING VARIAFLSS CAN ET RIPLACTT
v
MAKING USE OF THE PARALLEL PAR33F STAC¥S =/ Dol
ARATVSTIVETOWYAL(25) ATTR FXT, ARRYSIIMSTIVAL(2R) ALI® 2XT,
DISPSTTC(2F) ADLF EXT, ARFYSOF®SFET ALDR =XT,
CONSTSPTR FYT® T®XT,
CONSTSTYPE EFVYTE EX7,
YTrPTR 3YTE FXIT,
TYPENGM EYTE EXT,
STARATOTOS AIIR EXT, /*ATIR CF PTR TO 7C® CF FLO&/
MaX BASED STARTID(OS ADDR ,
TYPF4LOCT ATLLR EXT,
128




TARePTR BYLI WXT,

PLOCTASICTYR EYTE ZX7

ATRYSCTY (MAYSAREYSDINM) AT TXT,
VERETAST(1¢) ATI® FXT,
TeRSRASTI( 12} ADDF EXT,

ALLC4CTY ATT® TXT,

TARINTSTYIPE ALTR EXT,

CONSTSINTY RYTE FXT,
LONXUPSAIDE ADDR EAT,
CCNSTSVALUE/18)

EYTE zXT,

CCUSTSPNSIAST(4 BYTE X7,
CONSTSPNSFL? °V X7,
CONGTSPNSSIZ® (4‘ E?TE EXT,
[VTECERSLISF ADDF rXT,
STTERSVAL(2) ADD? EXT,
STERISTYPE(Z) uym- rye,
SU3RSPTE BYTE FXT,

STUTRST YP$AEI°( ) ATL®P =Y7,

SUFRSFORM EYTE ZX7, -
SIGNVALU 3YTF TXT,

ARRYSBAST ATT® EXT,

A3RVEPTR EYTT X7,

ATRYSDIMSPTI® 3YTF FYT,

PTRPTR RYTF FYT,
RTCETARSTYP/MALENEST Y TYTT g7,
RICSNST BYTT,

TASIANTSPART(MAXSENEST) =YTT <XT,
VLV<‘°°V$IIV(N LSAARYSTIVY 2773 TNT,
ARRYSDIMEN(25) ALLR vXT7T,

CONSTSNUMST YDE(4) YT TyT,
ARVETMEATRSTTR EYTT YT

CCL 3CCHUM(3CDSIZE) 2YTT EAT,
SChPr(12) ATLR EXT,
SCAPESNUM ZYTE EX7T,
TIMPRYTE 3YTE LT,

TEMPRYTELl 3YTE TXT,
VDA“LQ ALIR EXT,
T“VPRDDPI ATCLR ?KT;

/% COUNTERS */

COLISI7E ALD? ©XT, /% COUNTS NUM3Fa OF LATTLS %/
ZRPNRCOUNT ADIR EXT, /* COUNTS NUMEFRR (F EZPLRS %/
ALLCCSATLR ALZR EXT, /% CCUNTS PRT 7NTRIZS %/

/% FLA3S "SED DURING CODF GFAEFATICH %

PITESSTMLY BYTT EXT, /% IN YWRITE STATINTAT 3/
REALSSTMT EYTE EXT, /% IN REAT SUATIMENT
NFTWSSTMT 3YTE TXT, /% 3F™S NFY RELCRD %/
CISPOSESSIMT RITF EXT, /* DISPNA3ES QF FICODT 3/
ALLCCATE EYTE XXT, /% D©RT LOCATICH ASSICNET v/
VAEPARM BYTET ©XT, /% PORMAL PPAM IS TARIASLT TYPT

*/
PEADPARMS PYTE EXT, /% READING ACTUAL PARAMITFRS 3/
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2ITSINT EYPT FYT, /% ITENTIFIER IS N SYVIFD TeTLT

/% GLOEAL VAPIATLFS USEL TY TUE SCANNER =/
TCLETN 3YTE EXT, /¥ TYPT CT TCYTY JUST 30aNNTL =
/% GLOBAL V5?1A‘LTS USET IN SYMRAL TARLT

3/
3ASF ADDR ¥X7T, /% 3ASF LCCATION CF pYTRV *y
FASUTARLE(TASYTEL3I1ZE) ATDDR FXT, /% GASYTATLI AZDpV

CPERATICN

w

%/
SETELTCP AITR EXT, /% FIGFFST LQCATICH CF SYvVa(CT
TARLF */
SBTRL ALDR FXT, /* CURREAT TOP OF SYMEB(CT, TATLF s/
APTRATIR AITR BXT, /% UTILITY VARIAZLT ~1 20C3I3S
§aT2L, #/
ATDRPTP BASED APTEATDR ADTCR, /% CUAFTHT Z 3BYTTS
PCINTEL AT 3/
(RYTEPTE BASED APTRADDR) (1) 3Y™w, /% CURTTINT RYTT
PNINTED AT */
, PRINTNAME ATLR EXT, /% 32T PFRINR 10 INNYUP OF THTER

SYVIASE BYTF FXT, /% FASI VALUT (7 &N ITENTIRIET =/
LASTSSRBTRLSID AE“? TXT. /% =NALD PRIVINUS RAST

LOCATICN =/

PAFAMNUMLCC ADDR FXT, /» STCAZTT PCINTER TC PARMY
LISTING %/

SETELSCCFEZ ADLR ELT+ /% FaS™ Q7 LAST ZNT?Y IN
PRIVIOUS RLCCK*/

CCL PTILTSINSTRL(1C) RYTE EXT;

/=Z:=€==l==‘.=:::=;:;{:::::::PAR SR VAPRIARL ,.::::::;;: fenesiten: /

TTL PARMNUM(PSTACKSIZE) BYTT EXT, /% MAINTAINS NUMRTR nT

PARAMZITERS ASSOCIATFI WITEZ A SU22CUTINE =/
LARTLSTACK(PSTACKSIZY) ADDE TXT, /% TRACKS STATIMNTAT

LARFLS */

PARMNUMLOC(FSTACKSIZE) ALI® =TT, /% MAINTAINS TET
LOCATION IN SYMBCL T3L WEEFT PARAMTTFR INEC STCRTL =,

EASTSLOC (PSTACKSIZE) ADDR? ¥XT, /% STARES TI¥E SYMTNL
TAELE ALTRESS CF TEE PERTINATE TNTRY *

/

FOEMSTIFLD(PSTACKSIZE) BYTE TXT, /% STCRIS TUE TQPY
FIELD OF SCANNED ILDFNTIFIERS */

TYPE4STACK(PSTACKXSIZE)RYTE YT, /% ECLIS # VASISILE’S
TYPT =/
EZPR7SSSSTXK(PSTACKSIZE)RYTE FXT, /% CONTAINS 7FF
TYPES OF THE TXPRESSION CCMEONENTS */

PRTSADDR(PSTACYSIZE) ADDR TXT, /% STCRTS Al
ICFNTIFIER’S PRT LOCATION */

PARAMNUM BY(TT EXT,

(SP,P,MPP1) BYTE EXT;

L
r

'
l

SEJECT
/% MNTMONICS FCR PASCAL-S¥ MACEINE */
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~

TCL NCP LIT “¢7,ENIF LIT C17,LEL TIT “2°,lIif LIT °C
LPTI LIT “&°,PEQ LIT T87,RTN OLTT “e7,35avE 1T 7
UNSD OLIT “&7,CNVE LIV 787,CNVI LI."1e7,a70 LIT°
LITA LIT712°,ATLE TIT 137,471 II77147,81F LIT
SURI LIT71€’,MUL® LIT 17 °,¥7L1 LIT 1&7°,21IY3 LIT
LIVI TIT72¢°,C0LX LID7217,W°7T LIT 227,\NFCT LIT
LT¢I LIT™ 247 ,537CI LIT 2587 ,LS31 LIT 267 ,3R71 LIT
7IN LIT287,EQLR LIT 297 ,N%C= LIT 347,170® 1177
GF2E LIT’32°,L8SR LIT’33°,CRTR LIT’Z¢’,FITS LI
NFCS LITZE7, IECb LIT 37°,2%¢S LIT 737,1LS885 LIT
GRS LIT’&J’,EC T LIT 41" ,NFQST LIT 22" ,INCL2
LIT az’,
INCL2 LIT 44" NEGR LI”'&‘ ,
NFAD OLIT 4€7, Cova LI”'&? LCOMI TI774287 ,NCTX LIT
ANIY LIT’5¢”,%CR LI”’=1 ,STCP LIT 5327 ,8TCI 1127
STO LIT’FQ’,S”F? LIT ﬁ=’.STtt LIT 3€¢°,5TT LIT &
GNION LIT 587,8$TTIF LIT’367,ISYC TIT 647 ,CA21 I
RRL LI”'62',ELP LIT 6" CN2T LIT%€a’ ¥{S3T 1LI7”
XC3n LIT’EE",PARM LIT 6?'.°A‘YV LIT €37 ,PATYY T
INC LIT™™Q", LvC LIT’71° L,OFL LIT 727 ,u87 LIT 73"
SUE LIT 747 ,LTSI LIT'"“’.KASE LIT 7?6 ,LCL TIT’"
LODPR LIT772°,L0DI LIT 7?37 ,RDV3 LIT 327,03V LIT
°TVS ILIT €27 ,4 7R LIT 637,kR7I LIT ga’,¥RT3 LIV
LMD L'”’EG',AES LIT’877,80R LIT =27 SIN LIT s
CCS LIT Q¢ " APCTN LIT S17,%xP LIT 227 ,LN LIT 37
SCGRT LIT"94°,0TD LIT S37,80LN LIT'S€’,FXY LIT’S
TRUNC LIT’9&°,%CUNT LIT79Q°,CRT LIT "1¢€¢°,CER I
1217,
SUvrC LIT 1227 ,PRED LIT 1@37,3F%Y LIT 124 ,FUT
LIT™128°,
5T LIT1Q€7,RESET LITT127 7 ,REWRT LIT 127 ,PACT
LIT 128",
NZW LIT’112°,FISPZ LIT 111°7,FkT LIT71127,¥73NL
LIT 113"
RLV LIT 1147
$EJEICT FRAOR:PROC(xRRCOTE) EZXTERNALS
DCL FRRCCDY ADTEH;
END TREND;
LOCKUPSONLY:PPOC (A) PYTF EXTERNALS
DCL A RYTW:
FND LNOY¥UPSONLY;
MOVT: PROC (SOURCE®,LESTIN,L' ZXTERNALS

DCL (SOURCF,DPSTIN)
L PYTFS

il
ZNL MOVES

ATDR,

STTADDRPTF: PROC(
CCL OFFSET PYT
END SITATLRPTRS

CFF
Ej

MONZ2:PROC EXTTRNALS
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SET™) EXTERNALS
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TNT MCNTES

LIMITS:P20C{COUNT) FXTTRANALS
ICI COUNT ERYTZF;
TND LIMITSS

ENTRSCPLYETYP: PROC (A) TXTERNALS
DCL A EYTR;
TND TNTRS$CPLXSTYP;

SETSPASTE¢PN:PROC(OFFSET) TXTERNALS
CCL QOFFSET BYTES
TND ST™SPASTSPNS

LOOKUPSPNAME:PRNC(A) BYTE EYXTERNAL;
TCL A ATLR:
FND LOCZUPSPYAMEI;

GENERATE:PROC
ICL CEJCOL
TND GTNTRATE

GINSADDR:PRNC(A,R) FXTFTRNAL;S
TCL A ®YT%, B ALLR:
TYD TN SADDR;

ASSIGNSPARMS:PROC EFXTERNALS
END ASSICNSPARMSS

TYTTPSYARSID:PR0C (4,3,TDSTVTRY) TXTIRNALS
DCL (A,R,IDSFNTRY) RYTE;
ENT ENTEREVARSIL;

ENTFRSLABTL:PROC EXTTRNALS
END ENTERSLATEL;

ENTRSPRMSTYP:PR0OC EXTERNAL;
TND FNTRSPRMSTYP;

PRINTCFAR:PROC (CHAR) EXTFRNAL;
LCL CEAR BYTE;
TND PRINTCEARS

CRLF:PROC EFXTERNAL;
IND CRLF;

PRINTSFEROR:PROC EXTFRNAL;
END PRINTSERROR;

WRITSINTSFILE:PRQC EXTERNALS
END WRITSINTSFILE;

MCVE$SBETEL:PROC EXTERNAL;
FND MOVESSRBTILS
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CLCSESINTSTIL::PRCC TYTEBNALS
END CLOSZISINTSTILS

PRINT:PRCC(A) EXTERNALS
DCL A ATDR;
END PRINTS

LCCRUPSITENT:PROC BY™T TXTERNALS
END LOOXUPSIDENT;

$EJECT

INITSSYNTH: PR0OC PUBLIC:
COLESIZE = 3;
SETRLTOP=MAX-Z;
VTCPTR=0;
CONST4PTR=2;
CONSTSINIX=0;
CONSTSPNSPTR=@;
SURRSPTR=0;
ADYSIN<AIR$DTR=-1;

L\;$PTQ—-1'
VARIANTSPART(J)=FALSF;
ARRYSOTY(Q)=0;
ALLOCS$ADDR=0;

END INITSSINTF;

R RIS RL RIACNT I HOHE 28 KNS 23 AL 2T A AT IRRT R RTINS H0 2 A HTNCH R NCHT KT AT 2 NN M AN 2850
% SURRANGFESERROR - TZIS PROCEDUFF IS CALLED =

# IN T8E EVENT CF AN IMPRQPZR VALUYT IN A x

* SUBPANGE, *

e X e 3 e 5re 3¢ 3¢ 318 32 Ao 3¢ sz Ae 3% K He 348 32 sle A ATHT 2 RIS XN AT NCHRLI A ROK NEHL AR R AL

SUBR$ERXOR: PROC,

3

3

*
.

CALL TRRCR{‘IS’);
SUBRSTYPE(SUBRSPTR)=INTEGERSTYPE;
SUFR¢VAL (SURRSEFTR)=€2CLE}

TND SUBRSTEPRCR;

/#************#****** A2 ARl 5 R e ne sl Ne e g e siesie e e siesiasiesie slesia e sie sk
* OPDSFIGHSLOWSCEFCKX - THIS PRCCEDURE IS %
* CALLED 70 ENSURE THE SYCOND SURRANGE VALUT
% IS GREATER TEAN THE FIRST. *
¥¥4q4».q4*»zf«#m»*****4¥4»m44ppq¢w*# e N s RS ek
NRDSHISIOWSCHK: PROC PURLICS
IF SUER$PTR=¢ THEN RETURN;
I™ SUIRSTYPF(2)=SUBRSTYPE(1) TE
IF SUBRSVAL(2) > SURRSVAL(1)
CALL ERROR(7IS’);
TND ORDSHISLOWSCEK:

EN
THEN RETURN;S
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/:{: 2 3 RT A e St Hesie sl Slexeale et Ko e e sk e sie dle sl sle sl sesie st e sl e ste e sle st s e ste e e s sl e et sk
* SUBEANGT $IV“VG?P$ I o> EECX - TEIS PRCCT-
* DURE IS CALLED TN FNSURE THAT ROTE 5U2= =

* RANGF ELEMENIS ART COF TZ5 SAMZI TYET, #NI

* THAT TETIR VALUTS DO NOT EXCEED TIT MAX *

* INTEGER VALUZ. *
ol g et skl s < N2 N B He Y e e T s ng ek sk s e g s ek el st st sleste e sl e sl sk s /
SU33 V“$FL<P“" PROCS

I
17 SUTRSPTR=¢ TYEN RETUTN;
IT SUERSTYPE(¢) <> SUERSTYPI{1) TIEN
LO;
CALL STRRSTRAOF;
ETURY;
IND;
IF SURSSVAL(2)
Ios
INTEGTRADIFF
RETURNS
END:
1% SUBRSVAL(Z) > 22767 AND SURARIVAL(1) { ZZ7€3 TFEN
TO;
CALL SUXRSERACR:

ATTUENS

327€€ AND SUBR4VAL'1) >327€? TFTN

/N

SUBRSVAL(Z)+( -SURRSVAL(1))+1;

ENDS
IF SUBRSVeL(g) < 327fg TEEN /% ENTE PQOSITIVE =/
¢

;

IT(SURRSYAL(J)-(SUBRSVALI1 Y+1)) < ZZ7€g TETY

INeX
INTFIERSDITT=SURRSVAL({R)-(SU3RSYAL{1))+1
9*"'p\,

TLSE /% BOTE NEGATIVE */
IF ( = SUBZFSVAL(1)=( - SURRSVAL(2 +1)) < 327€& TI%y
IC;

INTFGERSDIFF=( - SURRSVAL(1))-( - SUBRSVAL(@))+1:
RITURN;

ENL;

CALL SUBRSTRPOR;

END SUBRSINTSILSCEK:

/% 312 7 50 5 38 56 e 30 Re SENENE A 7488 32 40 K 36 e 0 TNT AL L A4 3l e3le e e e e e e RO xee /
/% SUPRANGESICENTIFERSPROCEDURE - THIS RQUTINE */
/¥ IS CALLED 70 DEITERVINF 783 OFFSET ( NUMBFR */

/¥ OF ENTRIES IN A SUZRANGE ) ANT THE "YPT CF x/

/* SUBRANGE, GIVEN TERAT TEY SUPRANGE TYPE IS */

/* A NAMFD IDENTIFIER., */
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J AR AT e 352 e 3T siesle v e b AR R AR < L
STRSID PFOC' ?ECCs
CONSTSPNSPTP=CONSTEPNEPTR=-1
Cowqrsrxrg=ccnszs1v Y=CONSTSEN¢SIZI 'CCRSTERASETD
PRINTNAMT=,CONSTSVALUT(CONSTSINDY);

SYMBEASE=COANST se\¢~ASF(rn\3Tsp\<P.:)
IF NCT LOOXUPSITENT TEZN CALT SUZRS$TRACR:
TLST DOj /% FCUND CCNSTANT IDTNTTFIER %/
RAST=INNKUFSATTR;
CALL STTALIRPTR(4); /% POINTS 70 TOV(EYTIPTR)
SUSTSTORM=BYTEPTR ()]
IF SURRSTORM <> 277 AND (SUTRSTINRY &ML FNRMIMASY)
CONSERNTRY
TEEN CALL SU3RSFRKCES
"LS.J y(‘;
1% SUBRSFCHM = €78 TEIN
D03
SURRSTYPR(SURRSPT? )=0RD¢TYPF;
CALL SETATIRPTR(E):

SUBRSFCRM=RYTTPTR(2): /% LINGTI CT P.NANMT =y
CALL SFTATDRPTR(7+SURRSEFORM);
SUFRSVAL(SUBRSPTRY=DCOURLE(FY?ZPTR (¢ )¢

CALL SITADTRPTE(7+SUBRS$TORM);
SUBRSTYEFSATDR(SUBRSPTR )=ATDPPTT;

CALL CRLSFISLCWSCEX:
TADS
TLSE D0
IN WEILE ((STR(SJUBREFCRM,S)

I¥ SIR(STBESFCEYN,5)=d32 T
IT SIGNYVALU=pPNS THEN SI
TLSE SIGNVALL=POS:

CALL SZ™ADDRPTR(E);

SUBRSFORM=RYTEPTR(2);

fALL SETALILRPTR/7+SUBRSFORM);

1" NCT LCCZUPSCNLY(APTRALD®Y 733N

oM
CALL SUBRSEREOR;
SUBKSPTR=SUBRSPTR+1;
RETURNS

ENDS

TLST DO;
BASF=LNOKUPSADLR;
CALL SFTALILRPTR(4);
SUBRSTORM=RYTEPTF(C )}

END}
EMTS
1T (SIF(SURRSFORM,Z)AND 27) = 2 THEIN
Ln;

CALL SUERSERKCR;

SU3IRSPIR=SUBESPTR+1;

PETURN;
ENTY
/¥ ATREI WE HAVF EITHER AN INTTCER CR CErR %/
IF (SHP(S"RRSFNRM,3) AND 3®) = 1 TEIN
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Trhy /% TNTTEIR Sy
Aapy der ATIReTE(E ),
Q"n°5r0tw TYIFZETRIZ
MPATL S3TATTRETR/7+SULASFCRY Y
IF SIZNVALU = ~%% TIIA

SURRSVAL{SUERSP,/R )= - &TD=P
TLET SUFRSVAL(SUIREPTR'=4ILZP
SUBRSTYPT(STBR$PTR)=1NTIGFTRST
CALL SuTSINTSTLSCHK;

VT
TL3T
Io;
CALL SETAILTRPTE(E);
SU3IRSFCRVM=3YTEPTR(C);
CALL SETADTRPTR({7+STBREFNIV i3
F RYOIITR(E) <> 1 TEIH
ol

CALL SURRSERROR;

SURRSFTR=SUZRSPTR+1}

RTTUENS
TND3
CALL SETALTRFTI/2+3UEESFNRMY;
1% 2WTEPTR(?) <417 0% 3YTvP7 %

CALL SHURRSFRRNT;

ZLSET ICY
SV“QS“PL(qulspmﬁ‘=’CC"V’3
SUZRSTYPE(SUBRSPTRI=IHARS LY
CALL CRLSTISLOWSCEXS

IND
INDS
wHELS
ENDS
ENDS
SUPRSPTR=SUERSFTF+1;
TND SMUBSILSPROC

Ve 3'g sk o s s e 3 e sle st s o 318 e sie sie sk e sleale s e
/5 < 3 e e e s sl el e 2 <308 N2 3R HE N 58 3 3{eng Skl P SN e N RE e s

KR Heslesieo RISE R LI N NL Lo WX

YRS
=3
YrTs
((,/\:A':T
{TIZ7R(7 -2
275

223, P ste iz aiests o
RN sk IR nes,

/% SURPAYGESCASE - TEIS FRCCEDURT IS USTD TC */

/3 FTTFRMINV TEF NUMBER OF ENTRIES IN A
/: e ool st nie Mg e sie Sl ne ot Slesis sl sle i e e sl sl slesie sle vesie s e slenengsienel sjenie
SUBRS$CASE: PROC(A);

CCL A ®°YTI,
SIGNVALU=FNS;
DO CAST ¥XPPESSSSTZ(A);

/* CASE CONST NUMBER =/

TC; CONSTSPTaA=CCONSTSPTIR-1;

[]]
=1

SUBRANGE

I7 CONST $N[M$xYPF(CONST$PTRT=R€AL$TYPE TYEH
n;
CALL SUER4TALCEK;
PONSTSINLX=CONSTSINDY-RCDSIZT
ENTS
LS

ref

1!




ICy /% IL7ICIR TVERD sy
PCU3TSINDY=CCuSTSIND=C
CALL
YOV L CONSTSVALUT(CONSTSIND Y, JRUR3SVEL "3 1Z3¢ 57,2
SURRSTYPET(SURRSPIF =l TF3TR8T 75T,
CATL SURSINTSTLSCIZ;
AT
SUSFSPTP=SURESFTR+1} /% NEYT 70 FILL %/
TNT
/% TAST ILENT COMSIANT */
TALL SU3SIDSPRQOCS
/% CASE SIGNEL IDENT CONSTANT =/
ICs
STARVALU=NEG;
CALL SURSILSPRNCS
I3

(e I NP |
P4
s
wn
1
2
(®]
s
wn
a
-3
n
3
x
—t
=
4
~

CONSTSPU¢PTR=CONSTEPNSPTR-13
CCHSTSINTX=CON syslur(—"cvswstss:zg<
PRINTNAMT= CONSISVALUT(CORETSINGY);

IF CONSTEPNSSIZEI(CO! sl\rwéprp) <> 2 TETY
CALL STERS¢TERCRS
TLST
- ?
TASE=PRINTNAMT;
CALL 5PTADDRPTR(1);
T RYTEIPTF(J) < 41% N2 RYTEFIR(Jd) > 3aF

CALL SUERSTRKCER:
TLS*®

nA e
u‘r‘,

SUBr¢VAL(SUERST /R }=107T EYTEPLRI{ Y =gl
SUBESTYPE(SUBRSPTE )=CUA ¥rz;
CALL NRDSHISLOWSIHK S
NI
TNDS
SUTRSPTRI=3UTR$PTR+1;
INTS
TND: /% C¥ CASE FXPRESSSSTY(VP) */
FND SUEB®RSCASES
/:‘.::{"":{:' PER AP AR NI LR LR <3 P7 FAPVE LS SFSFIREFNE B FUS LR 53+ FLPIFUP KPP LRLSEP LR :;;:::::;::(::;:;;::',::::;,:/
/% V\T PRESUPRANGESTATRY - TLIS PPPC D”“" Is ¥/ o
/% ET T0 ENTER A SUEBRANGE TYPE ENTPY INTN v/
/* ”““ SYMBOL TARLT. TII3 SYMBCL TARLY TNTrY */
/% =AS f\() PRINTNAME AoS”ka...‘. »ITH IT. ¥/
/:{3 22 58 %2 e e 2t sie e vle Agaie Xa e ole e aje ol Be 38 28 e sie ot e syl 5o ae e T e Il el e e e e siesie e sk

vvrossvasuTaY: PROC FUBLIC:
TYPFSINCT=SEYRL}
CALL LIMITS(12);
YTCPTR=VTCPTR~1}
CALL SUTRSCASE(SE)S
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sz ste ste

- e SR s o st s'e Y2
/ SERININIIR LI NARINI NG e R s R T s

ateslz s g staats sis
EXSREE RN Y

T2 =YTLOTE-LS
CATL TeURREmERER VY,
PATL O TNTRSCPLASTYFR(STL\SU3ssTvaTip, & rs 72
CALl STTAIDTRPTRI2); ‘
1% SURRSTYVSD (g )=INTRIEReTYDT TET
ADDTPTR=,3UILTSI.isT3L;
TT S§TUTRRATYRT(Q)=CFARETYRT THIN
ATDRET2=! [FUILTSINSTTL+23);
17T SURESTYPT(Z)=CRLSTYrT TI7Y4 ADTRPTR=CLRSTVDEL {7
TALL STTACTRPTR(7);
ATIRTI®=SUR246VALI1Y:
CALL STTADDRrIE(Q);
ATDPPTR=SURREVAL(2);
CAZL SETAITREFTI(11):
T2 SUBRSTYPT(Z,)=TNTIZTASTYPY m73Y /% 34,37 7 70 <iv =y
ADTSPTIR=INTEGRRSDIFE; /% MAY =7 GRZATTIE THAN T2TS7 %
=1S%
ADPTEPTR=((SUBPSVAL(C)~SURASVAL{1) +1);
3URPEPTI=A;
SETEI=SETRL+E;
TND THTESSURSNYTRY;
/ nEaE NN N e TR et e el e
pw ?0303
Al ¥t :‘ A
A PR IAS S ] TR g e /
TYPTETRARAR: pONC;
ATLOCENT=7ALED;
> v ’ ’ L]
TALL TERCT(CITO)
FMD TYPEEEIRR2NT;

/% ALLOCATZ NFFSET - THIS PRACEDUSF IS CALLr: T
/3 r““zDMLVL 73F NUMEER CF EYTES REQUIR FOR %7
/¥ STCRAGT (T A VAFIA?LE GF TEF "TYPT 4 =,
/¥ TEE DAwAvr”“E ‘A, TFF VARIA3LE 5CY %/

?“”'RV.

‘e 2 3% 3o
EER S LR 3

#* AND ALLCSFCOR™ ARE SET UPCH
/ SA SR NTNIIRNIIE T AT NIENE AT BRI NE e T N R e AL N LT e
Al aal -

ALLC4NFFSET: PAOC(A) PURLIC; /* TYPFSLCCT */
ICL £ AILR;

DL (SALLCS®ORM,R) 3YTFE;
BASE=A;
CALL SETATTRFTR(4): /% POINTS TH FNLM O
LLCS7OPv= BrTrPTF(@) AND ©TC0EMMASY;
Ir ALLCSFO2™ <> TYPTSEZNTRY ANT ALLCSTORYM
TELN

0o;
CALL TYPT4EFROP;
ALLCSCTY= 1;
ALOCRASICTY

neang N e it

TT?

N
<

s'e

/

T oty

JYPZICLE




TITUEAG
TNTS
TC wETLT((SES(3VTTPRIR(L,T)AND FCAMA
ALLCATNRM=TVRTLELTEY )
FALL STTEPASTSEN(7)3
243T=ADPRPTE; CALL SEITYDDAPTT(4);:
TYPTLLOCT = BAST;
ALLCEPAOV=EVTIOTR( ) AVD FORVMASL;
IF¥ ALLCSTCRM <> TYPFSEYTEY ANT ALL7s
TUEN
TC: CALL TYPZ¢EIPROR;
ALLCSCTY=13
ALOCZASICTYP=2; RETIRN;
INT
TD;
/% YERF TYISTS EITHTR A FASIZ "VPI (F ¢
IT ATICSFORM = T{OE4FNTRY M7y
TO; /% 3ASIC TYET %/
TN CAST (SER(TYTEPTE{2),2) AND FCuV
/% INTEGER %/
0C;
ALICSCTY=2;
ALOCTASICTYE=INTICIRSTIST;
TND;
/% RCD REAL #/
Ie:
ALLCSCTY=3;
ALOCBASICTYP=UNSIGNSTIDON
TNT
/% SUABACTER *
N

ALLCSOTI=1¢
ALOCBASICT P=CHAESTYF
TADS

raf

-e

/% TOCLEAY */
PCs
ALLCSQTY=1;
ALOCPASICTYP=CQCLZANSTYPE;
INDS
/ b4 T

[es
ALLCSQTY

ALOCBASICTYP = STRINGSTYPT;
TN
TND: /% QT CASFE %/
ALLOCATE=TRUZ;
ITTURN:
FND: /% EPRT EXISTS A TYPT DTCLARATINY
TEMPRYTF1 ,ALLCSFNFM=(SHED(RYTFP[R(M),™)

IF ALLC¢FORVv=¢ IFEN

L0 /% SCALAPR ¥/
ALLOCATE=TRUL;
ALLCSQTY=COCZLE(ALLCSFCRM+1
ALCCRASICTYP=QRLC$TYPE; RETU

i
33

)
F
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o
1 RLLCerCIVEL
DOy /% OSTURTARGE
ALLNZATR=TR,E;
ATCMRASIGTYE=C0MPLINSTVET,
=3 EI (BYTTIETEL 6D
IT ® = 1 THAN AILCSCTY=CLOURTR{ALLCSF I EM=11;
TTST ATLCSCTY=TCUFLE(ALLCSFCRY); EITUZENS
TND:
IF ALLCSTORM=2 THTA
TNy /% BpRILY =/
ALLCCATT=T2[L;
ATOCEASICTYP=CONMPLTYSYYP R
GAIL SETATIDRPTRIR):
ATLCSQTY=ADLYPTD; FITLEY;
ENDS
=2
/% ALL PTHTR CASES ALLCC*TT AN ATIRESS FITLI #,
ALLCSCTY=DPQURLE(™1)
ATOCTASICTYP=CCMPITIETY T
ALLCCATEI=TRUT;
IND ALLCSNFTSETS
/;:::,':;;—>::‘;:~;::.‘ 2T N NN T I RISE R RS NI AL NI A RIS RINE IR I LRLIL S RIHL NI NIl e s *;:/
/% ALSNDXSNHFFSTET - ”ﬂIa P PCEDURE IS CALLTL v
/% ™0 LETERMINT TZT MUMEER OF EYTES SWOUIEZT =/
/% RV AY ARRAY Tu STORT T;; ARTPAY S CONPONTMTS %/
/% TYPTELACT IS 3EIT PRICR T0 CALLING TEIS */
/% CUDTNI. AN AT SS VARIARLT CCNTAINIANG TET #/

2
/% AVTT COUNT 13
R

/:: PARARAS RIS SIXP AR IR LS ES LR P X 2 338 AT NEI S IR KL RT3 1%
ATSKNIXSOPFSET: PRO ;LP? PU“LIC.
ECL 4 ADD®,3 R3YT%:
A,BAST=TYPESLOCLTS
CALL SETATLRETR(4)} i
PC »FILT (SER(BYTEPTR(Z),3) AND FORMMASY; = 7 ALT
( RTTEPTR(Z) AND FORMMASZ 1 = [YPTEINTRY
CALL S®T$2AST °N(7)7
RASF=ADDRPTZ; CALL STTADDRPT®(4)3
TYPTSLOCT = TASTS

ENTS
/% STRT wE HAVF EITIFR A SCALAR,SUSRANCE,FOCLEAM, CR
TYPE */

7Tt

“re




TT 2=9 7T\ /% JEATASTIS IUTSANGT
T
O
T = 273
SICSTERSTYPIRTCSANS I I=CFeTe¢TYRT,
STTUSY TOURLT(R;S
?U"o
-_ .y
/= TCOOLIAN %/
PTCSYASSTYR(FTCONST ) =300 TANSTYDE:
R o= 23 RETURAN TOIJSLELT);
'."\J .
2! ’
/% COMPLTY TYPE %/
IF ({ RYTED2TR(Z) AND FORMMASY) (O TYPTeI{LT (=
(2 <>z ) ANI (2 <1 )y 755y
Lo

T
P
{
Y
'
CALL TRPNR({"187);
B=27 REZTUEN LCUZLE(E};
TyDS
I¥ ®=2 THIN
L0y /% SCALAR TYPz */
PTCSVARSTVP(RTCSNST )=CCOMPLTXSTVPE!
CALL SETSPASTSPN(7);
ATITRN DACELE(FYTIPTALL) + 1)3
TNDS

/¥ STUTTANGT TYPE %/

FTCLVARSTYP (RECSNSTI=CRI4TYR
CALL SETADDRPTE(11)5
ATTURN AZIRPTE;

FMD ALSNTISCFFSET;

/.,.,, ST ERINTNI NINIRT AN ACRINT RIS AL AL ReNe e neRI LI T NI AT BTNz e
3 A"P“ATESVARIn:I'¢ - 78IS P‘”CFIZQE IS
¥ CALLIT TC ASSIGHN PRT LOCATICHS 70 Zalw =
¥ 0¥ TTWE P® 0P°PN VARIATLES., *

Aeng o v de sk ok ket <3 Srsesleng e Ree e e e e e s ne e el e e ey

ALLCCSVARS: PPOC PCRLIC,
TEVP‘Y £l = &

CALL ALLCSCFESET(TYPELLOCT)S

”rxpwyTt = VAESPT?;

TN VARSPTR = 2 TN TEIMPEYTT;
PA<T=VAR<EASF(VAR$P”R)$
CALL SYTATIRPTE(4);

IF SFR(ZYTEPTR{2),7) THIN

?YTE?TR(G) = (BYTEPTR(2)) C2 (STEL(ALCCRASICTVE,Z) 0%
VAPSINTAY )

AOPTRPATILR = VARS2ASEI(VARSPTR);

ATDEPT® = ALLOCS3ALLRS

ALLNC4ADLY = ALLOCSALDR + &3

= DG
RYTZPTR(2)=STL(ALNCRASICTYP,2) CF VAFSTUTRY;
IT (EYTEPTRIC) = 20%) AND (TEIMPIYTR1 = 2] TP\




T3y A . _ A
APTRATLR = TYDPFelICT ~ 75
ALLCSQTY = ATIZED?;

TNDY /% 17 TTVR3YTIL = 2 OTEEN

INAN
APTRATIR = TYPISLNCT + &3
APTPADILR = APTRATDR - ?Y7EP
APTRATIF = AIIRPI® + 5J
ALLCSCTY = ADIRPUSS

Ty ®/

APTRADIR=VATSIAITL (VARSPIR )

ATIRPTR=ALLCCSATIR;

ALLCCSATLR=ALLOCSALLFP+ALLCSCT

IND;
APTRATIR=APTIRAILP+2;
ADTEPTE=TYPESLCCT;

AT e

LiNuy

TEVPRYTEL = (3

TND ATLCCSUVARSS
/ e ks :=—~..=-:J.=**x-:x=:=-'- e 3 Y sl Fesle e sl desde e vy

F\D.

P?ﬂC(A

3% 3

o]

i

2
BRwke-r el i . No RSN o]
T D M i T =

~

[

TYTES

, T oA
/% ST 2 NRD
res

PT2PTS = 1¢S5

CALL SETSPAS

EASTEIOC(SP)
TVD:
/% CASFE 1 Tz
PTRFTR = @OE;
/¥ 0AST 2 CIAT
PTRPTR = JRE;
/¥ CAST 3 REAL
PTEPTE ;
/% CAS M

0 £y,

P
T,

()

ITSP
ALLZ
> TTAL
YTEPTE

a=

A v TN s
w U)t‘jb

‘Y ig vt o 3t

Y3 ea4 D' I rFee =, 30 2] ] B
vef o e P gaf

TY?=S =/

Cs
A2TRALDR
TEMPBITE

INTS
ILST IT (8

r- .

) U‘L

VARIA®LE =/

’

TsPNIS);

= ATTERPT
CER VAEIARLT

VARIABLY

<

VARIAELE =/

LEX VAnIAﬁLF
SCE ?Ph
SET /%
AbTé”h( s

'D""J'
D:PT?(%);

(2) =

v 3
)

<
-

i-»
e

ARDAY

TYPES
SATL LGCATICS

¥

s/

Ny




TTIMPRYTI1 = 3FR/(RYTIPTR/2,, <5
FLST IF EVTEPTR(E) = 7AY THIN
PCs /% USZSZ DRTINED TYPT 3/
TIMDPRYTEL = &;
MALL SATE¢PASTSPRN/T)
®ASY = ATDRPTP;
CALL SELADDS?TR(4))
I7 FYTEPTR(@) <> 275 TEiIN CALL FAR0OR{ 84S
/% THIS I3 A STT TVPR
CALL 'STIALDRPTR(S);
PASTSTOC/SP) = ATTLRPTR; /% ALTDR CF DPARFNT */

YD

ELST I¥ RYTEPTR(2) =

[0 /% POINTER */
CALL STTALDRPTR(®);
BASTSLOC(SP) = ADIRPTR; /* ALLa OF DPAFPTNT 3/

ENLY

[&)]
~
g o]
-3
]
o]

TLST TEMPBYTEL = (€Y,

L0 CASE TEMPRBYITFL;
PTRPTR = 1@Ej
PTRPTE = @3%;
PTPPTE = JRE;
PTR?TR = £A%S
PTEPTR = 2CF5
PTRPTR = Z&%,
PTRPTR = ¢C=3

ENTS /% CF CAST */

ZAS® = TENMPADDR; /% RESTORE NRISINAL TAST LCC2TI

ENT
/% CAST £ BULOLTAN VARIABLE =/
PTRPT® = JEE)
INIS /% OF VARIAZLE CAST =/
TND CASTSPTRPTR;

aloals oo ot wie wlp ol o o) ale gloals 2o ate ale afe siz oo ols nls o
< 5% 3e i sene e e ale el R el sie s sl e sl e

5 PRACEDUPT IS CALLIT =

/ 38 3¢ ¥t slesle 3 sk sle e sle e slesiedfe e sjesiesie dieieniesk
/% STTSVAFIARLESTYPT - T
/% 70 SET THYT VARIAELE TYPY, VARIARLE SIGN,ANT %/
/% ATTRESS OF TEE EASIC P? GIVEN, MH™ ATLRZSS™/
/¥ VARIABLY ‘LOCKUF$ADDR” IS S¥T PRIOR Ty¢ TEF */
/* CALL. */
/ A2 o2 Al g ale iz e e slasie Ko spedie Nz st o sie X 3ig 2l e sle e A3l 2e eyt e e ole sle Pele Nlesleok se e sie e Nesle dle sy vie e sl
SPPSVARSTY?E: PROC PUBLIC
SETSTYPSNSLNC: PPOC(A,E,C;
ICL (A, E, C) EYTE;
CALL STTSPASTSPN(A);
I¥ (®=244) OR (R®=23H) OR (R=2€%) AR (==11"" TEF\
PRTADIR(SF) = APTRAII?;
TLST PFTADDF(SP) = &LDDRPTP;
TYPFSSTACK(SP) = (2 OR BNL(C, 7));
ENI SETSTIPSNSLCCS
RAST = LOOKUPSADLR;S

I
P
Y

=1 e 1T 3
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AATT gTmaDNRETT (1)

?dfﬁéflszTSP? = AV7TPTIRIA);

TO CAST [TARMETITIT(CP) ANI 2(3vvecy
:

/% COMSTANT ENTRY st/
e
SIZNSYALU = POS;H

"N CAST (SER(®YTEPI®(2),3) ANL J3Z);
/% FIND QUT WEBAT XIMD OF CONSTANT IT I8 =/
IO WEILT (SHE(BYT“DTP( w,z) AND 223 = 73
IF (STR(RYTRPTR(2),5) ANT 214) = 21% Tu=N
IF SICNSYALU mﬁ~v crqu JALL = NEO

TLSE SIGNSVALIY = B0Ss
CALL SZTADLRPTR(F);
IF NCT LOQXUTSPIAME/ABPTRATIS) “IEN
IC;
CALL FRROP(7IC7);
RETTURN®
THD;
CALL SFTADTEPTRI(4);
IT (RPYTTPTR() AND FORVMASK' ¢S CONSsINI®Y THEN
DC3
CALL FTRPROP(7IC7);
ITTUENS
END;
TND;
/% INTEGCER NR ECCLFTAN CONSIANT =/
1% 3487 < MFMCEY TITY /% BUCLTANU ¥/
CALL SETéT{P$N$LOC(9.é?.POS};
FLST /% [ATEGER %/
CALL SETSTYPSHsLGC (7 WSIFNSVALT Y
/% BTAL CONSTANT 3/
CALL SETSTYPSNSIQC(7,FE.SICNSVELTY )5
/% STRING CONSTANT #/
CALL SFETSTYPSNSLOC(?,7%,2);
INT: /% QF CASE */
TNL;
/% TYPE ENTRY */
/% VARIARIE THTRY */
In;
IF SKR(FORIMSFIELI(SP),7) TEEN VARPARM = 1RIT;
PTRPTR = (SER(FQOEMSPIELL(SP),Z, AND FORVMMASY);
TASTSLOC(SP) = RBASYS /% 3SYMROL TARLE TOCATINN OF
TARIAELT ¥/
CALL CASEPTRPTR(PTIETR);
CALL SFTSTYPSNSLOC(?,PTRPIR,2)
FNT
/% Dwo" DURE TNTRY =/
$ /% NO SUCH TYING EXISTS IN PASCAL */
/% FUMCTICN EHTRY #*/
0O
I[F FNOMEFIRLD(SP) = BUILTSI'TEFUNC TETN /% QILT I
FUNCTICH */




5

"ALTL SETERPASTsR, ()
IT RWTITETEL) O 139 THIN
IT TYTYETRIQ)Y < ¢TIT TEEN
3C:
CALL CASETPTRPTRA(RYTYPIR(2V);
TYPZESTACY(SDY = PT2P7R;
TND

APTPATD® = APTR
PARMNUM(SE) = EY™

PAPVIUMLCC(SP) = 4PTRELTR + 13
INDS
FLST IO
CALL SETSPASTSEA(16)}
CALL CASFPTRPTRISER(FYTTPI®(21,%) ANT
"ALL SETéTYPéﬂsLCC(IZ.PTRPTR.?)‘
CALL SETEPASTEPN(7);
PARYNUM(SP) = EBYTFPTR(Z);
CALL SETYPASTERN(E):
PARMNUMLOC(SP) = ALDPPTT;
CALL SETSPASTEPMNI14);
LATTLSTACY(SP) = ALLRPTR;
YD
IT 7NYEN <> 18 THEZIN READPARMS = TPUT;
/% CTITRWISE, TPIS WILL BT A FUNCTICY ASSICANTY
STATTVTNT %/
PARMNTIMINC(SP+2) = PARMNUMLCC(3P);

FNI
% DILW FNTFY %/

~s =

/% 3CALAR

e
CALL STTSTYPSNSINC(7,11%,3);
APTRATITR = APTRALIR + 13
BASTSLOC(SP) = ALDPPTR:

ENDS

ENL: /% OF CASF */
TND SPTSVARSTVPE;

INTRY =/

/%2 3 e e sl vle e sle xesle e ale e ole Heaie e e 3 sie e sie ol dlesie ole alesle sleale sl sle slesle sie olesde siesfeste sieole
/* LOADSVARI - TEIS PROCFDURE STNTRATES TUE ‘/
/¥ INTERMEDIATE COTT TN LOAD THF NEXT VARIADLF 3/
/% CON “FP ZAELCUTICN STACK CF TEw QBJECT tILV %/
/4-* 238 e s
LOADSVADT: PROC(rx) PU=LIC;
TCL P7 BYT®; /% PT REPRWISINTS A ST
TYPSSTACK: PROC 3
TCL A 2YTES
Tr CASE (TYPESSTACK(PT) AND €FF);
& = QPDSTYPTE;
& = ORDSTYPF;

¢ S sie sl

318 3258 S N2 6 30 438 8 348 A8 3 8 XE KA ¢ Ae e NEN e A8 3R AT WO e =.=*=:=*>Z==:=*/

ACK POINTwE =/
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3CCLE*NSTYDE:
INTECTRSTYPES
UMNSICNSEXPONG
STRINGSTYPE;,
I0NLFANSTYPES
INTECTRETYPE:
UNSIGNSTX2ONS
A CHARSTYP™;
INDY /% QF CAST #*/
TEIPRTSSSSTZ(PT) = 4;
ONT EXPSSTACK;
INAD: 2R0C(2, 2, C)3
per (&, 8, C) BYTE;
/% CHICK IF LOATING A FUNCTINN VA
IF (FORMSFIEZLLIPT) &ND 7FF) ¢> FU!
DG
CALL GENTFATE(A);
CALL CTNTPATI(R);
17 SUE(TYPESSTACZ(PT), €) TETN /% ACCTSSING ARRAY

o T T T

-

CALL GFNERATR(SUR);
TSV CALL CGENFTRATE(C)Y:
I® 4 = LDIB TFEN /% LOAL RES™ OF 30D vprvares %y
TN PTRPT? = 2 TO (ETCDNUM(2Y/2);
APTRADDR = APTRATI® ~ 23
CALL GENTRATT(RYTTPTR(2:);
CALL CEINZRATE(EICE/ATI??TRY):
TND:

T SIR(FOPMSFTIELD(PT),?7) Tuwi /3 TAPIARLT

PARAMTTER */

C&LL GTYFEATE(LCDI);
TND
ELSE CALL CFNSAILR(PRN LAEILSTACL/MP));

CALL TXPS$STACKS

IND LOAD;
IF RZATST¥T TEEN RETURN: /% CAING Tn REAL THIS VALUE */
IF RTADPARMS TIEN
DOF /% PTALING A SUPRQUTINE’S PARAMITETS =/
IF (TCXEN <> 12) ANI (TOXEN <> &) TEEN RIALPARYS =

TALSTS

/% THIS MEANS THIS PARAMETFE®R IS AN FYrRESSICN TFAT

MCST FE

FVALUATEID. AFTYR EVALUATION, READPAR™MS VILL FT ST

™A TRUT., */

*/

TLSE Ny
CALL ASSIGNS$PARMSS
CAIL EYPSSTACK;
EZTURN
FND?
END3 :
/* 1F LOATDINC A FUNCTION VALUZ, GN TN THT CASE STATEMENT

IT (FOEMSFIELD(MP) AND 7FH) <> TUNCEFNTRY TETk




3
[(TYPTEITACK(P™) ANT 429) = 423) TSIN /% [y CAST OF
ARELTS %/
CALL CTYERATE(LITA): /% CNAINC TO LAAT & TR7 ALTR %/
IL3T APTRATLE = PRTALLR(PT); /% GCI43 TC LCAD ¢
CONSTANT */
T4D:
™0 CAST (TYPISSTACK(PT) ANT 2T7); /®2%/ /% CPT VATIATLT
%/

CALL TOAL(TLCW(PRTATIR(PT)),TICE(PRTATIR/PT ) ,T.0T Ve
/¥1%=/ /% CBD CONSTANT =/

A2 /*"/ ; /4% /) /% RONTTAN CNNSTANT =/
2ALL TOAD(IDII,3YTEPTE(Z) ,NOP): ykgwy In; =
INTEGED CONSTANT %/

CALL LQAT(LTII,EVYTEPTR(Z),FICE/AZI®PPTRY)}

I? TYPE¥SSTACX(PT) = 35F TETN CALL STHFETATT(NIAT);
FND; /*8%/ DO; /% BCD CONSTANT %/

CALL LOAT(LTIF,EYTEPTRIQ),FICS(LTIRFTR);

T® TYPTSS™ &PK(P”) = RFT TETN CALL SFNTPATRI(NTZR);
PNDy /%7%/ LO; /% STRING CONSTANT %/

CALL GENFRATR(LLSI): .

TFMPBYTE = RYTEPTR(@): /%
L0 PTIPIR = 2 Tn TIMPRYTE;
CALL GENZRATE(APIRATI® + P™R27RY;
TN D
TND; /%E%/ /% BOOLTAN VAFIATLET %,
CALL LOAL(Z nwfvnmarrqf“*“ HICE(DPTATIR!PT ) 10T
/®Q%/ /% ]{TEATP VATIA3LT %/
CALL LOAD(LOW(PPTATDRI(27T)),dIGT(PETADDP/PTY Y, LCTL Y
JEp%/ /% REAL VATZIATLIE ¥/
CALL LOAD(LOW(PPTADDR(?T),FIGT(PRTATLEIPT ), LT
/*v%/ /% CUAPACTER VARIARLE */
CALL LCAT(TAW(PRTATLR(PTY),TICT(PRIATIR/PTY),LNI;
TYD; /* OF CAST */
TND LNADSVART;

/*******$*****************************************/
/* ASSIGNSVARI - TEIS PROCEDURE CTUNIRATES THE %/
/% IMTERMTLIATE COTE 70 LOAD TE® LEFT SII® OF =/
/¥ AN ASSIGNMWNT STATTMENT ON TOE EXTCUTION */
/% STACY AND STORES A RFSULT AT TEAT LOCATION. */
J Fesle e diesiesie desle iese ol shesie e e e ofe e e ol e e e S ofe ee sje e e ol lesje e ke el e e fesle Aestedinale sl /
ASSIZNSVART: PROC(LS, STORESTYPT) PU3LICS
TCL LS ®YTE; /* LS IS T¥F LEFT SITF¥ QOF ASS™T STMT x/
DCL (A, B, STORESTYPI) EVTR: /% STORT$TYPT INLICATES
WOTTITD
T0 DFLFTT OR LFAV® TPE CUMRAR*NT VALUT® AT TEF TCP 07 TFT
STACX */
I™ (TYPF$SSTACZ(LS) ANL 4@3) = 42E TEZEN
203

185




mYpreamancw (LS = (PY2RSSTACA L) ~NI gITFE}
ALy GIYTRATE(YCEZ);
TNT
TL1ST CALL GENSAITR(LITA.PRTSATIRILS )
IFT STR(FOPSPIELD(LS),?) TETN /% CETCZ PCHE VAR DPARAMTTIR
=.‘=/
CALL GENERATE(LODI);
™) CASE EYPRESS$STX(SP):
/% CAST 3 - QRL TYPE =/
IF (TYPESSTACK/LS) <> 113) ANT (TYPFeSTACELS ) <> 137"
TETN
CALL ®TRR0OR(AT")
TLSE A = 23
/% CAST® 1 — INTERGTR TYPF %/
IF TYPISCTACK(IS) = 28w TurEy
A =13
FLST DO;
IF TYPESSTACY(LS) = JAE TE=N
e
CALL GFENEFATE(CNAIL)S
A = 2;
ENTS
TLSE CALL EPPOR(7AT7);
END;
/% CAST 2 = CEARSTYPE */
IF TYPTS3TACZ(LS) = 23T THTY
A = 23
ELSE CALL ERENR({7AT");
/¥ NAST 2 - 3TAL TYPE #/
IF TYPT ésm CX(13) = Ja¥ TCEN
L= ¢
©1ST CALL rnnﬂD( ‘AT
/% CAST 4 - STRING TYPE® %/
A = 2;
/% CAST & - BNACLEAN TYPE =/
IF TYPESSTACX(IS) = 48¥ T3EN
A= 2
TLST CALL ©RROR(7AT )
PND; /% OF CASE %/
17 STORESTYPE TEFY A = ¢ + 23
DO CASE L
® = STDR
T = Trr:
3 = STD;
B = 5TN2;
3 = STOL:
3 = STO:

ENT; /% NF CASF %/
CALL GENERATT(E)S
FND ASSIGNSTARI;

3ERE RN LA KN NE %28 3¢ 38300 2230 A6 34 378 3¢ e Reaig e 3¢ sle sieake e ale Aesie leae e
/




IRAATNIIZ IR AL AR

/%
/%
/% *cq D?o="q "{.
i s
17

oK
¥ PURLIC:

-
-
po POgpPEIN S

I; (TXORESSESTKISP) = TYPRESSEITX(MP)) AT
TYPRVSSSSTZ(SP) <O 7F
TEFPN ITTIRN TRUES
TT EXPRISS$SIX(ST) = 1F TEIN
oo

TXPPFESSESIVI(MP) = 3F Turny

T3+ .o

S

CALL GWNERATE(
FYDPPISSSSTZ(SP
RETTRN TRUE;
TND;
ELST RFTURN FALSE;
ENT S
IT FYPRYSSSSTK(SP) =3F TFEN
™0
TF TACRESSESTY(MP) = 18 TEZmN
DC;
CALL GFNIRATT(CN2I
TYPRESSSSTYIMP)
RETFRN TRUZI:
END
:LSL RTTURN FALSE:
¥ND3$
I¥ TUPRESSSSTX(SP) = 2H TIwi
Tes
IT TYPRVSSSESTZ(MP) O @3 TuTN
RTTUDN TFAL3T;
EIST IO
IP BASTSLOC{SP)=RASESLOC(MP) TETN
RETURN TRUES
ENT S
TND;
RPTURN FALST;
END CEXS$TXPRSTYPE;

~.

/* CCNVERT SZICOND INT TC 3

n
[
-
M
t
~

/****-.t:. 2 5832 38 {2t e 92 e Kot Ke B2 3e sl ale HExg i NENE e ais 3e Ne 3 N i Aeayr Sl ale N RTRT e AL 3]

% CNPYSSTACKXS - TaIS PROCFDURF TUPLICATYS Tcs s
* STACY VALUES STCRED AT ON® PCQINTER LCCA”ION*
* AT ANNTWFR SPECIWIFT POINTER LOCA*ION. *

e e 3 e e sjesle seoie de sjesle dle sieafe dle e e a6 slesie e sieaie sl dlesle desie ke e Mool sl sl de sl esle e et sle e e e slesle

CCPYSSTACYS: PROC(A, 3) PbBLIC.

ZCL {(r, B) ®RYTE;

TYPFSSTACK(A) = ™YDPEESTACK(E):

PPTEADDR(A) = PRPTSADDERE(3);

TYPFESSSSTY(A) = EXPRESSS3TY (7)5

FORMSPITLL(A) = FOUMSFIPLI(E):

RASTSLOC(4) = BASTSLOC(3);
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/AR T AR e e e xe Ao ne e e e e A e
“ GINTTATTSIVILTSIN :
SINFRPATES COC: FOR TV PUILT-IN
* FUHCTION %
SRR TSI N BN TN ST ARSI IR INTANIRT NS NI RGN T AT AR AR M RIARL A sk A /
P?nCH
ADPTRATIR = PARMYUMLOC(M2) - 23
= \‘V”EDTQ(?) = 12T) CR (BYTZPTR(¢ ' = 7TIZ) LFTN
CALL COPYSSTACXS(MP, SP-1)j
TST IXPRFSSESTX(MP) = EYTIPTRIC):
® GENTRATT T NTMONIC CCD¥™ =CF T=T 3UILT INv <UNCTICH

s
"

2
B3]
n
g°)
—
'
L+
[St]
an
—
-

Nt

/ ADTFADIS = APTEADD® - 1;
O CASI EYTEPTR(?P);
CALL GFNEIPATE(A3S)
CALL GZNTRATE(SCR)
CATLL STNTRATE(SIN
CALL GENERATE(COS)Y;
CALL GINTRATE’ARCT v);
CALL 3TYSPATEI(ZXP)
CALL GENF RA"E’LN),
CALL CENTRATN(SLR™
fATL GTYTRPATE(CDT):
CALL GTNERATT(FNIN)
CATL CENTRATZ/OYF):
CALL 27N7RATI(TRUNC )
CALL ATNTS A”"’rnt.n)
CLTL CEZYERATZI/CRI)
TALL ”“ﬂ-~&T~\C?R
CALL GFTNEIRATE(SUC
fALL % V“?AT-(v RE]
TND; /% O CAST %/
FAD AENSRUILTSING

.o we

~—
-

-e

-
.

="

s
)3

tEI1Cd v

SR AT AR ALNE 2T 3 AL 3T 3132 3TN NN KT AT AL 2T A AT NN 32N 2ING LA NIAT e /
/* WRITFSSTRING - THIS PFOCE“V°F API”’S ®/
/% A STRINC TO TEY INTFRMEL. CPI“ ’/
[P RN N AR A N RO RO R e s e R R A e R HA g AR w2, WITTTEITIIN T
PNC (NUM®) PURLICH
LCL NUME EBYTES
CALL GENEPATE(W2TS):
CALL GFNFRATE(NUMR);
ENT WRITESSTRINC;

/*****************************************/

/% WRITESVARIARLE - TEIS PROCTEDT™RY VILL */

128




?EOC(NUVE‘ PUTL
DCL NUV3 37

IT NNT REAT

'.T

Ic CASF

/% I“TECLR v
CALL GTNFRATT(WDT
/% C¥A? TYPT %/
CALL GTVERATE(WRTI):
/¥ RTAL TYPT */
CALL GINEIRATF(WRTE);
% STMRING TVEE %/
AJoH]
CATL WRITESSTRING(NUM2;
RFTURN;
©ND;
/% RNANLTAN TYPT =/
CALL GENERATT(WRTI):
TND: /% CAST FXPPPSSSSTY(MP) */
CALL GTNERATI(NUMR);
TNT WRITESVAR:

/% e e e sl oot e et *ﬁ«qx < e 3ol o fe sfesle sl steate ste e feste e e sl et steslesieestesie seole s /
/% RTADSVARIABLE - THIS PRCOCIDURE C(INFRATES =/
*® THET I\TF?MEIIA;E CHTE TO F7AD A VASIA=LEXR/

/% onv TEE CONSOLET. #/
/ 38R ENT JTHSNT LA NS AINE KL N REANTHL B AT AL 72 sevg e Ae s T T N TSl e el e et e g sene [/
P=0C P"?’TP,
IF (TYPRSSTACK )
CALL TRRCR(’ ys
FLST DN CASE (TYPESSTACZ(SP) ~ 9); TO; /*CAST INTTLTD:/
CALL CWNERATF(RIVI): CALL GINSAPTR/TLITA,PRTAIIRI(SP)): CAIL
ATNTRATE(STDI): EIND:/®CASE INTTGED#/ DC;/%CAST ROT#. CALL
GENERATF(RTVS); CALL GTNSADTR{LITA.,PRTATTRI{SP));
GENERAT®(STIE )t ENL:/%CAS® ECL*/ Tr;/%CAST FYTE™/ C2LL
GFYNTRATF(PDVY); CALL G%YSADDPP(LITA ,PRTALCR(3?)): \
GENERATE(STD)s END;/%CAST RYTZ™/
END® /% CASE (TVPESSTACRISP) - g) */
FNTD PFADSVAR;

iy
Y

(s®
130
TY

/=‘<>."="“*1’ sie e Kz e e e e 3¢ sie e 32 e e e Aeae e Ao e e dje sl e el s s Re Ne e sl e e ez e sl
* BSISPRCCEDURE - THIS PROC-EVRZ IS LALLLI %

¥ UJPON RECNAGNITINON NF A RBUVILT-IN P2QCFIURF *

* STATEMENT. *

HERE O R RENLHL AR A 2032 B2 X2 38 HT 3 N NENE NT e AT T HIHE KN HE N8 KR HE NERT R (L A 2 HCN N NEHT K 3 'r/

REISPONCECNRT: PROCS

< ¥9T) 09 (TYPWSSTACK(SPY > pTEY TR




TAST = R4S5TLOCIVE);
CALL STEMePegTsrn ({7}
TV RVIFRTS(A,; (22 TSIy /% TTTT OZANTLICG FROSILUIT Oy
D0 CAST (RYTFDTR{2AY - 17);
fALL GINZRATT(PUTY;
fALL GENIRATT(ZIT )
CAIL GENIRATF(RFSFT';
CALL CENERATE(IFWRTV:
fALL GENERATT(PAGE):
CALL GENTRATF(NEY )
NT S /% OF CAST (EYTIZPTR(g) - 17) =y
PPR(Z) = 22)3 /% UADTARTLT 4UMRTI (OF

NEWSTMT = FTAISTR
DISPCSTSSTMT = FALSTS
ETADSST = FALST;
REATSSTMT = FALSES
YRITTSSTMT = FLLSTS

LN;
VEITESSTMT = 7
CALL ZENZFATT(
UNL;
END: /%0
FND RSISPROSCENU

l, e wte wls whe wbp ate ofs ols J-‘¢~ whe wls ol 23 l J- J: .l.
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DASF = SRTILSCCPE:

CALL STTADCRPTR(4);

IT ((RYTEPTR(2) AND FOPMMASZ) = 77 Turmy

jdol
CALL SETADLRPTR(Z2);
SPTELSCNAPEL, SAST = ADLRP,%;

ENT:

TLSF DG3
CALL SFTALLPDPTR(5);
SYMUASE = EYTEDPTR((;
fALL STTADLPPTR(¢);
FASHTARLE(SYNTASH) = 7

CALL STTALDIRPTR(2);

SBTBT,SCOFT, 2AST = ADDRPIP;
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T c EOC PUR

I1 TTTILANTNTIR ATLR,
CCUNT 3VTES

PYILECNUNTER=);

TASTESETTLSII = SE7FT;

I SOC2TENTM > 1 TITY

N3
TLST = PARVANUMLOCISE ~ 23
CALL STT3PASTSPN(12);
ADTAPT® = ALINCSADIR; /% S3?P %/
ALLCCSATLR = ATILQCEAITR + 23
CALL S5TTETASTSEN(7);
TYMDATD® = RYTTIPOR{ 2 AND ZTET;
CALL CENSAIIR/LTII,TINTAIT
CALL CTNSADDE(IDIT,PRNSTCNSRVTTISIOT
DYTFSCOATN TRER=CATYN TS PARAS ST TIS (2NN
CATL FENSATLRILTII,ZVTIECOUNTID Y
TATL STTSPASTSPN(12);
CALL CGIYNSAITRITITALALCRPTR 3
FATL STTETAITEPN(12),
CATL 3TYSAIDR(LITA,ALCRPTR )
CALL SFNTRATZ(SAVD);
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AL RTTALSTINESS
3487 = PARMN{MIOCIMPY;
QALTTENTM=RCARIENT V1)
SALL GENTRATE(ETNDG
CATLT STDPEPASTISENI14);
CALL CWNSATLR(LEL,(AIIRPTR+1Y )
TETMPADLE = 2455
CALL GFN4ATIR(LTITI,TEMPADIRI)S
CALL SET$PASTSPN(12)
CALL S N¢ADDE(LTTA,4DLEPTR}:
CATLL A NERATE(STLI);
ENT HWTAT ¢HeLLY;
/ sesgdegae N FEYASE BN SR A AIREIONI I[N ST NIRRT AT XN Fe A2 PXS £ 3
#* TORWARISSTPRQUTINT — IM [ET TVENT CF A& %
* TOPWARD DYTINID SU3RCUTING, THFF ALLCTATED *
# GDOACPS IN TEX PRT FAk TUT DIOUTINF ANT ITS *
# AQENDIATRET DAIAMEBTIRG 4RC TW-SLLLCC*TZFI NI ¥
# wILL RF RFALL{CE™ID AT T=T POINT QF 707 %
# GMIRAPTING S TLRFINITION, *
P2 312 e e dle st te dle sle e st e ol ol 2t e le e g sl sl le sl sje sl slesle stesig sle ot se sl e sl e e sle Be e mesie sl sigslesle st /

TWISSURPTN:

Pe0C PURLIC:

QCAPTENTM = SCAPESNUYM - 15
APTRATTR = PARAMNUMICC =+« 23

ATLOCSAD
VHIiSU“

.

FAND

3

= ADVFPTSE:
RTINS

NE O MO NI VI NI NI NN AL SN XS NI RO R AIN KL T RN A I NI NCBCNNT A AL AN

% AQTEBARAMETEIRS ~ TEIS PRACED™27 15 CeTLWT =

# CNCT ALL A SUBRQUTINE'S PARANMTTFOS Zavsy =

* MTEN RECOHGNIZED AND ENTZRPIT IN [F7T JYMENL ™

* TAPLE. THT NUMIER OF PLRAMETTRS ANT THIIR *

¥ ASSOCIATED TYPF ART TZ¥H STCRED IN TxE *

% SYMPAL TARLE. *

3% 3230 ¥ s e sle dleste sig 1ot ol i St seole e ol e e e sl sie e skl e sl sl Mo e ek slesfesiesia e e siesle st dianle

7QTSPapPANMS: PRCC PUBLICS
APTRADD® = PARAMNUNMLOC)S
IYTFPTR(?) = PAFAMNUM;
CALL FNTRSPRNMSTVYP;
TMT COTEPARAMSS

/ o2 92 9% 38 32 312 Mg e e 202 MBI N N2 HT 510 0 3 AL AT N AT N AR N0 N AN HI 2T R N AR T RN HE A2
% STTSNP&TYPT -~ TFIS PENCEDURE IS CALLET 70O =

* LOAD TF® TYPE C® OPTEATOQOR US<D IN AN FX- *

* PRFSSION. ¥
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TYPTESTACY /MP) =43
7D SET‘CPéTY???

/:,‘ e T2 3E N RN 3N A NINT SR K IR NI AL SL N AT IUAIKL SR I LN
* LATLiACDQ”"*I FE - TFEIS PROCTICRZ IS CALLTT
# TQ GYNEPATY INTFRMELIATY COTT UPCH
* INVNYING A SUZBOUTINE. TH
* DAR AV'F"T‘T."'.]Q DFPYTTQI’T‘ IS AT
RERT RT3 NIRRT N AR 38 22 3R R A N0 e N K N neesiesia e Nefengsinai Mo /
CALLéAéPDOC. P°OC(‘) P
ICTL A& TYTE: /% TPUY
S5
T3S

RTaDPAPMS = ¥AL
IF A THTN /* THE
Io;
IF PARMNUM(ME) <> PARVNTM(CD-1Y Tu7y
CALL FRROR{’PN’);
END:
1% SER(TORMSTIFLD(MP),Z) TR=EN
o
IF FORMSFIELL/MP) = ¢DE TITN
CALL GTNSRUILTSING
DIST CALL TSISPONCETULE;
TND:
TTSF IC;
IT TORMSFIELD(MP) =
CALL LnAr<VAwI( MP )
TLST DO
CALL G?NsADFP(PQO.LABELSTﬁCK(VP7):
CALL GEINYRATE(TEL):
*ND;
END
©NT CALL$ASPROC;

FTVCSEN?RY TETA

/ﬂ*****“**:“**:aq“*J#»**Ja*a PR PR P AR P AT AP R AR KR AP CPXT AT S2
# GOTSFUNCTIONSTYPE ~ TEIS PRCCELURE INTERS
* TAT TYPT O% TET TUNCTICN INTQ TET SYMBOL *
* TABLE AND ALLOCATES A POSITION IN TPE PPT X
# FOR TVWE FUNCTION VALUE 70 RBRY STORET IN.
NG HIENT 0 RONE N 0 KT HEHE AT Fe 8 202 (T NE N AL He 303 ANexe e s AL RN N e Ne g g e na A e e Re e 4
GOTSFUNCSTYPE: PROC PURLIC;
BEASE=PARMNUMLOC/VMP);
CALL SETSPASTSPN(1€);
RYTEPTP(2)=SHL(ALOCBASICTYP,3) N® VARSENTRY;:
CALL SET™$PASTSPEN(1C);
ALLOCSADDR = ADDPPTR;
ALLOCSADDR = ALLOCSADCR + ALLC4CTY;
END COTSFUNCSTYPES

1€5




/*x****x*****g**x***x*x*m*****q¥>4%«m S RISISIRI RN RN
# INDSPROGCRAM — THIS PRCCTLART IS CALL:I.‘ UPON ¥
# PECOSNITION CF TET END CF & PRCIRANM, [T *

¥ POINMTS QUT TRE T-"‘RDOP counT, u..OSES ‘ZH‘: 0

# INTERMETIATE PILT, WRITES TFZ SYMROL TATIR

# FIL®, AND I.‘H(,PVS THE® . RCGRAMMER Cr PFCGRAM

* COMPILATINN, =

S5 39 AR %2 e 3je e ok 332 e sesie ik sl e ¥ Moot sde e sie e e se sl Hesie e olg S e sk e ik <38 ng sk SR sl s e sl sl
ENDSPRCGRAM: PROC PURLIC;
CALL PRINTS®RRBOR;
CALL PRINTCHARL  7);
CALL CRLY:
IF NNT (TRRORCOUNT > 3) THEN
IO
CALL GENSADDR(ALL,ALLCCSADIR);
CALL GENFRATE(ENDP);
END;
CALL WRITSINTSFILE;
CALL MOVESSRTSL;
CALL CLOSESINTSFIL
CALL PRINT(. (’ CCMPILATIOH COMPLFTE.S “));
CALL MON3Z;
TNL ENDSPROCIAM;

/*******************************»+'##“'*' SRR IIRIII NN
ARRAYE¢TECLARE ~ TEIS PROCILURF LFTIRVINTS *
AND STOR®S SYM3CLTABLET INFO CON 8REsYS, *
THIS PROCITURY TAILS TN MAXF 1SZ 0OF THE
PARALLTL PARSE STACKS. *
**********¥nm";#+4f+x44k**#***#*********%44**#**/

ARAYSDECLAPF: PROC PURLIC;

ICL I EYTE;

IF ARFYSPTE = -1 THEEd ARRYSPTR={;

CALL ENTRSCPLXSTYP(17H);

ARVEIMSADRSP IR=ARYSDMSALREPTR-NUMELRARTSTIVI ARDPYEDTT Vs

ARRYSRASP=BAST;

CALL LIMITS((NUMSARRYSDIM(ARPYSPTPD )g)+g);

CALL SETALIRPTF(5); /®™NUMBEX OF DIMIYSIONS®/

RYTTPTR(G)=NUMSARRVSDIM(AREYSPTR)

CALL SFTADLRPI®R(€); /*ADDRFSS OF CONMPONFNT TYPF/

ATDRSPTR=TYPELINCT:

CALL ALLCSCOFFSET™(TYPYSLOCT);

EASE=ARRYSEASF;

CALL SETADLRPTR(8); /*TQTAL STORACT RIQUIREL*/

ADDRPTP=ARRYSCTY(ARRYSPTR)*8LLCSCAY;

CALL SFTADDRPTR(12); /*COMPONINT TYPEx/

EYTEPT™R(2)=ALOCRASICTYP:

/****#****************************$************a****

THEY FOLLOWING COLT CALCULAT®S TET OFFSFT AND DIS-

FLACEMENT VZCTORS FCR EACE ARSAY D CLAPATINN 43

FCLLCWS:

3
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WETFT N = = DIMTNSICNS 1IN TZTS AZ=LY,
T(IY = DISPLACEMENT VELTNR ¥OR 1% :rgRi]
U(l, = TFPEX RCQUND CF ITF 1znavY
L(I) = LOWER =0UND NF ITY APELY
V = NFFSET FOR TZIIS ARRAY
FOF I = & LCWNTC 1
IF I =~ THEN D(I) = 1 PL3F
D(I) = (U(I+1)=L{I+1))%*T/I~+1)
V=V~ (LOI)*D{1))
TN FLNL HIRT AN NL AL ST NIRT BN RIFL MBI NI LA B NL NI Ne T eIz i3 XS X B IS TRNG LS ES 54 /
ARRY$0FFS T = ¢y /®INIT FCR Zm?@ PRLCIW
SURRSFORM = Nl*$k?PY$DIV(A°°f$ '
CISPSVEC(SURRETNRYM) = 13
ARRYSAFFSE| =

ARPYSOFFS3ET -
(ARRYSTIMSLOWYVRL(ARYSDMSADASPTR +~ STTRYTCE
TISPSVEC(SUBRSFCORY) )
SURESFORY = SURRSFORM - 13
DO WHEILE SUBRSFORM > 23
TISPSVEC(SUERSFORM) =

K4

(APPYSDIMSEIVAL(ARYSDMSADISPTR = SUSBRSTCEM -1
AR”Y$D;N$LO&VAL(ARY? MSALRSPTR + STIFFEFNRY -l

+1)
TISPSVEC(SURBRSFCRM +1)3
A°PV$ov-svm =
ARRY4OFFSET -
(ARRTSDIMSLOWVAL(ARY
DISESVEC (RURASFNIAM)
SUERSFORNM = SURREFCRY -
ENDS /%#DO wIILEX*/
CALL SEFTADIRPTIP(11); /*NFFSETX/
ALTRPTR = ARAYSOFFSET * ALLCEOTYS
CALL STTADLRPTR(1Z); /*ADDXESS CF DIMEINSICN 1%y
LN I=1 TO NUMSARRYSZIM(ARRYSPTR);
ATCDRPTR = ARRYSLIMUN (ARYSIMSALRSPTR + IV
APTRADDR = APTRADDR + 2i /*DISP YSCTICT <CF
CIMEN®/
ALDRPTR = TISPSVEC(I) = ALLCS
APTRADDR = APTRADDE + 23 /%SF
END;
mY{PZSLOCT=EASE;
S3ITIL=SBTBL+( (NUMSARRYSDIM(ARRYSPTR )% %) +3);
ARRYSPTR=ARRYSPTR~1;
ENT ARAYSTECLARE;

DMSADRSPUR + SUERSr(CaVv;
4
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I) CR (& = CHTI) THTN 7ALL
> XIN TEEN A = A + 135
TYPE %/

REJUIRFT */

£T
b /
RESUIRTD */

-
L

o = U
=1 vy tf W0

m
3

=/

.o < 1xf rd b 0

T{PE */

23

N TYPT x/

TFSET RECUIRFD =/

CASZ TXPRESSSSTX(SP) #*/
ATZ(A):
v(mP) = BOOLEANSTYR?Y;
P

16€

0C PURLICS
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VDPESSTACK (MEPL )-8

;

;

;
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STACEWII™E(RZ) TITLT( SYANTzZ2 -

SYNTEZ: IL0;

CZCLART TIIT LITERALLY 7
DCL LIT “DECLAR
°rs LIT ‘g7,
4T LIT 17,
PROC LIT “PROCEFDURT’,
T20% LIT 17,
ADDR LIT “ADLCRESS”,
FALSF LIT “2°,

PRALUCTICN JAST STATTVILTS.

LITE=ALLY ", EXT LIT “Z(TEoral”,
-

)

=

FOREYER LIT “WHILE: TRUE",

STATFSIZ® LIT “ALDRESS’

L]

TYILTSINSPROC LIT “2cy’

CONSS$STRETYFE LIT “&7,

CONSSNUMSTYPE LIT ‘27,

CONSSIDENTSTYPT LIT “1°7

CONSSSITENTETYPE LIT “27; ICL

IDENTSIZE LIT 220, /F

VARCSIZE LIT "122°,/%

PSTACKXSIZE VIT

EASFmBLSI7E LIT “128°
IQ’

e

NAX$NCSm LIT 37, /% MAYLEVEL OF NE
ATEYSHTST LIT “4°, /% Max 4ESTING L

MAXSARRYSZIM LIT™ 27,
/* FORM FNTRIES */

LAELSENTRY 11T “¢°,
CONSSENTRY LI. “1°,
TYPESENTRY LIT ‘27,
VARSENTRY LIT ‘37,
PRCCSENTRY LIT ‘47,
FUNCSENTRY LIT “57,

FILE4EINTRY LIT ‘6°,
TYPESDCLE LIT ‘77,

/% NUMBER TYPES */
ORT$TYPE LIT ‘@7,
INTEGERSTYFT LIT “1°7,
UNSIGNSEXPON LIT ‘37,
STRINCSTYPT LIT “4°
BOCLFANSTYPE LIT ‘873

MAX IDENTIFIRR SIZE - 1 =/

SIZF NF VARC STACE®/

‘a8’, /% SIZF QOF PARSE 3ITANYCS %y
/¥ SIZT O0F EASETARLY */
/% FYT~» USETL T0K RCT VALUTS =/
§TS ICFR TYEREgS =/
TVIL FCE AnTavsy

/% MAX ARRYT LIMENSICNS &/

/* MANY OF TYE FOLLOWING VARIABL®S CAN “E REPLACTL 3Y MAKING
USE OF TEY PARALLEL PARST STALCKS */

DCL NUMSARRYSTLMTS(Z5) ADDR, ARRYSDIMSLCWVAL(2%) ADDE

PURLIC, ARRY$DIN$HIVAL(25) ACCR PUPLIC, TENMPSEBASF ALLR,

EXP$CTR BYTE, EXPS$CTR1 EYTE, DISP$VEC(2%) ALLR PCILIC,

1€9




APRYSCFFST™ ADDR PURLIC,
SIGNTYPE RYTF ZXT,
YECETR EYTT TZ7,
TYPTNUM BYTT TXT,
CONSTSPTR RYTF =XT,
STARTRLOS AITP,/*ALLR OF PTR TQ TC> CF FLCS*~
TYPT$ADDR? ADLR FXT,
TYPTSLOCT ADLR EXT,
VARSPFTR FYTF EXT,
VARSPARMSPTE BYTE ZXT,
ALOCRASICTYP ®YTF EXT,
ARRVSQTY (MAXSARAYSLIM) AITR ®BYT,
TARS3AST(1¢) ADDR EXT,
ALLCS$QTY ALL® EXT,
TYPTSORLENTM BYTE =XT,
PARPENTSTYPE &DDR EXT,
CONSTSINDX EYTT FXT,
LOCKUPSATILR ALLR EXT,
CCNSTSPNSFTRP BYTE EZXT,
ARRYS$PTR BYTE FXT,
ASRYSTIMSPTR PYTE ZXT,
PTRPTE 3YTE FTXT,
TAGSFD(MAXSNEST) RBITF FXT,
VARSCASSTP(MAXSNEST) AR FXT,
VAPSCASSVAL(MAXSNEST) ADLR TXT7,
°TCSNST BYTE FXT,
RECCORISPTR EYTE EXT,
R¥CSADDR(1¢) ADDR =XT,
CECSPARSADR({MAXSNEST) ADDR FXT,
VARTIANTSPART{MAXSNEST) BYT® EXT,
TXDSOFSTSRST(MAYSNEST) ADDR TXT,
VAPSQFSTSRSF(MAYSNEST) ATLR TXT,
CURSOFST(MAXSNEST) ALLR FXT,
NUMSARRYSDIM(MAXSARRYSDIM) PYTT FXT,
APRYSDIMEN(Z25) ATIR EZT,
ARYSCMSATRSPTR BYTE EXT,

/% CAST STATEMFNT VAFIABLES */
CASESSTK(12) PBYTE EYT,/* NUMBER NF 3TMTS IN CURFEINT

CASESCOUNT BYTT FXTi /% LEVEL CT CAST STYIS &/

/% GLNBAL VAPIABLES */ DCL RCDNUM(ECDSI?E) RYTF EXT.
SCOPE(1@) AIIR EXT,
SCOPTSNUM BYTE FXT,
TEMPBYTE BYTF FXT,
PR0LUCTICN PYTE EXT,
PPV4SBTSENTRY ADCR FXT:

/* COMPILER TOGGLES */ DCL
LIST$PRCD RYTE FXT,
D¥RUGSLN BYTE EXT,

/* COUNTERS */

17¢@
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™

TATLCIATNT AIIR OTXT./TOCT
/3 TLAGS USEIT DURIa” C

CAS™eSTMT VT

NEITESSTMD =Y

2TACSITHT ®Y7T

NTWESTMT EYTE

TISZ0STSSTMT

VASPARM BYTE ¥OR
TYPE=/

ATADPAZ2MS RVTE TXT, /% R

PRESENT BYTT %7, /% IDE
x/

SICNSYLAG FYTE ¥FXT, /% ¢

/% GLOBAL TADIABLES USTD
CONT EYTE 17,/
%/
ACCTUM(ITENTST2ZE) 3YTE TX

/% CLOEAL VARIATIES USEL IN SYMEC
BUILTSINSTRL(1¢) 3Y™T ZXT,
RAST 4DCR FXT,/* BASE LN

SBTEL ALLI TX7,/% CURRINT

£P2TPADDF ADLR TXT,/#® UTI

t
Y
2]
tr
-
n
1
o
-
3
23]
r>
[ ]
[
U
o

/% PADSTR VYARIAZLZS #*/
ICL
FASMNUM(PSTA
FARAMEITERS ASSOCIAT
LA3TLSTACK(
LARILS *
PARMNUMLCC(PSTACYSIZEY A
LOCATION IN SY®BCL TRL WEEIET PAR
PASESLOC(25STACKSIZE) ADD?
TARLZT ATLRESS OF TPE PERTIHENT 3
TORMSFITLD(PSTACLSIZY) 3
PIELD N SCANNED IDENTIFIERS *
TYPESSTACK(PSTACKSIZE)

Yo
ESS$STK(PSTACKSIZE )R
N
L

TXPR T
TYPIS NF TEZ axptzssxcu COMPONZNTS

PRTSADDP(PSTACKXSIZ®) ADLF
ITTNTITIT®’S PRT LOCATINN */

PAUAMNT™M Z(TE ZIVT,

(sP,~P,MEP1) BYTE EXT;

=7 PRICR I0 LOCTT= €7 Zh

AT MTMTTTD T TaaTTTC

~ - .t - - - - -

o

CASI STATIMVTND =/

\ '(".:T'L"‘ CT AT T

STAT STATEIMEIUT 4
S NIW FTCARD K/

LI32C535 CF =ZCCPD
MAL PATANM IS VATIATL:
TADING ACTUtL PAIAVETLIRCS =/
NTIFIZ® I3 IN STv=nl TA=L:
IT OVEEM SICN FRICEITS IZ ¥,
CANNER ¥/
IS FULL #CCUM--STITL VBt

T TATLT QPZRATICNS 7/
CATION Np FINTEY /

TGP OF SYMECL TAZLE =
LITY VATIA3LI 70 ACC783

ILR, /% QURIENT £ RYIES
2YTR, /% CURKRFNT TYTZ POUNTEIL

TET, /% MAINTALNS WTNTRI2 0T
CUTINE =/

DR FXT,/> TRACZS STA7TzIvTUT
L2 ¥T,/% MAINIAINS V7
MITEZR IAFC STCERT =/

EXT, /% SINEZS TY¥F SYM=EOL
TAY ¥/

TE TXT,/% STCRATI TFr ©(lFv

T ORYT, /% TCTLS A VARIAILZCS

POZET. /% CONTALNS TET
%/
TXT, /% STCRTS AN




/% MNEMONICS FNR PASCAL-SM MACEINT =/
I'CL

NOP LIT “23°,ENDP LIT “17,L®L LIT ‘Z7,LIi3
ITII LIT™ ’“4°,PRO LIT ‘&7,37A LI ‘€7 ,58F
UNSP OLIT ‘87 ,CNVR LIT “97,CNVI LIT “127,ALL

LITA LIT “127,aDL® LIT “137,ADDI IT “157,503¢7
SUEI LI™ “1€°,MyUl® LIT “17°,vCLT LIT ‘1&°,rIvVE
nIVY LIT ‘2@’ ,v0DX LIT ‘217,°CLI LIT ‘227 ,M:ll

LEGI LIT ‘24°,GFCT LIT “25%7,LSSI LIY “2¢7,3R71
TIN LIT “28°,FQL® LIT 7207 N¥QE LIT “28°,LECE
sT¢R  LIT “227,1LSS® LIT “2Z7,3ET LI™ “2&¢7,5CL3
NEQS LIT “3€°,LEQS LIT ‘377,GFQS LIT “3&7,L3sS

CRTS LIT ‘497 ,EQS®T I1IT “417 ,NEQST LIT “427,INCII

INCL2 LIT “44° ,NEG® LIT ‘457,

NEGI LIT “467,COMR  LIT ‘47 ,CNMI LIT 7487 ,n07YX
ANDY LIT “82°,ROR LIT ‘21°,$TCF L1t ‘=z”.,87¢C:
STC LIT “%4°,STDR® LIT “557,STDI LIT “f€7,37T

UNION LIT “38°,,TLIF LIT “59°,ISEC LIiT “Fd°,ChNAQ

BRT 117 ‘62°,ELC LIT ‘63°,CN2I LIT ‘Ea” ,MKSET
ICBEG LIT “667,PAPM LIT ‘677 ,PAFNMV LIT “€37,PAFMX
INC LI7T “73°,LEC LIT “71°,DFL LIT ‘727 ,WET
SUE LIT ‘74°,LLSI LIT “787,%XAST T ‘767,101
LerR  LIT “7_°,L0DI LIT ‘797 ,R]DV3 T ‘8¢ ,RLVI
?DVS  LIT ‘€27 ,WRTF LIT “€37,aRTI T O'E3:7,¥eTS

(8}
3

N
N

;
L
L
TUMF LIT “RE°,AERS LIT “R77,SCR LIT “s&°,8IN
cos LIT “92°,ARCTN LIT “G17,%XP LIT “g27,Li
SQeRT LIT “¢47,0DC LIT “S5°,¥nLN LIT ‘C6°,T%T
TRCNC LIT “G&7,RCUNT LIT “99°,0R7T LIT’1¢2”°,0%%
SUC¢ LI™122°,fREL LIT 123°,3%%¢ LIT™ 1¢4°,PUT
GET LIT’14€°,RESET LIT 127 ,RERRT LI 12&7,P8F
AZW LIT’11¢°,T15%7 LIT 1117,%uT LIT 1127 ,%736L

ETV LIT 114"

SCANNER :PPNC ¥XT;
ENL SCANNERS

PRINTSPROD: PROC EXT;
ENT PPINTSPROD;

ERRCR: PINC{ERRCCLE) FXT; ICL EZRICCLE ALIR;
ENT TRRCER;

/% PXTERNAL PROCECURTS FROM SYMBOL.SRC */
CEMERATE: PROC(CBHJCOLEZ) EXT5 LCL OBJC0LT EYTES
PND GUNEFATFS

GINSALD®: PROC(A,B)} ®XT; LCL A RYT%; ICL 3 ALDP;
FNT GFNSADIR;

LCL OFFSET 2Y
END SETAITRPTRS

STTATLRPTR: PROC(CFTSET) EXTS
TE:

STTSPASTSPN: PPOC(CFTSET) EXTH
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N moaTm T
p.rr;em‘hj.sé ?:‘“’
PND SZT7<S2aS7% P’\y

CIXSTRATSNAMT: D300 (AY BY7I IY
/% 4 IS CVYFSET FFCM 3A5T 7T
ICL N FASTIT PRINTNAME EYT
DL (LEN,A) BYTF;

ENT CFZSPPTSNAMES

o PRINTNAVT %/

te1 e 3

-
.

LCCKUPSPNSII: PRCC(A,IDSENTRY,) 3Y7T%
LCL (4,IDSFNTRY; 3YTF;
END LOO¥TPEPNSIL;

&)
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LIMITS: PRCC(COUNT) TXTD;
DCL "CUN™ BYTE;
ENT LINMITS;

ENTPRSVARSID: PROC(A,B,ITSENTRY) 2XTS
LCL (A,B,IDSZHUTRY) 3YTZ;
END ONTEZRSVARSIL;

ALTER$PRTSLOC: PROC FXT;
LCL (I,P) 3YTE;
IND ALTERSPRTSLOCH

ENTERSSUERTN: PROC(A,3,IIS2NTRY) EXT:
IZL (#,%,IDSENTRY) BYTI;
END ZNTZPSSUBRTN;

LCCYUPSONLY: P20QC(A) BYTE 3XT;
oCL A RYTE;s
ENT LOCKXUPSCNLY;

CONV®TBCD: PROC(A,B) EXTi/%* A=SP/MP/MPP1L
rcL (I1,J,DFLAG,FFLAG,SFLAG,A,®,N R2AS
ENLD CCNVRTECT:

CCNVERTI: PRCC(A,B) ADDPY¥SS TXT;
¢y (I,A,R,N BASED PRINTNAME) EYTE;
DCL NUM ADLR;

TND CONVFRTI;

CONVRTSCONST: PROC(#) EXT;/* A=PNS,NFG */ ICL
ENT CCNVRTSCONST;

ENTRSCONSSNTFY: PRCC EXTS
DCL IXINDF®X EYTTS
TNL ENTRSCONSSNTRYS
TNTRSSTRSTYP: PROC(A) FXT;
LCL A BYTE;
ENL ENTRSSTRSTYPS

STCRESCONST: PROC EXTS

173

A TYTE:




/¥ EYTEPNAL PRATEIURE IRCLAFAIINNS FR/N SYMLL

7]

IsLrwsCH¥: FACC YT
ORPDSTISLOWSCELS

Pl

v

INTPSSUESNTRY: PROC FYTS
TND FNTRSSUBSNTRYS

ALLCSOFFSEIT: PanC(a) EXTi/% TYPFSLACT =/
TCL & ATDR:
DCL (ALLCSFORM,3) 3YTT;
END ALLCSOFEFSET)

ALSNTXS$CFFSET: PRCC ADIR EXTS
DCL & ADDR,3 BYTES
END ALSNLXSOFFSETS

ALLOCSVARS: PROC EXTS
END ALLCCSVARS;S

CASESPTRPTI®: PRNC(A) EXT;
TCL A ®YTED
END CASTSPTRPTR,

SETSVARSTYPT: PONC EXT;

IND SETSYVARSTYRE;

LCADSVART: PEQC(ET); TXT3
°CL PT 3YTE; % PT
ENT LOATLSVARI;

ASSIGNSVARI: PROC(LS, STCPEISTYP®) EXTS
CCL LS PYTE; /% LS IS THE LPFT SICE 0F ASSMT SIwT %/
DCL (&, B, STOFFSTYPY) BYTE; /% STCHESTYPR IMTICATES

WEETHER

TO LELETE CR LEAVE TEE CURIENT VALUT AT IFZ TOP OF TKF

STACK */
END ASSIGNSVARI;

CHXSZXPRSTYPE: PROC BYTE EXT:
TND CHESEXPRSTYPE;

COPYSSTACXS: PROC(A, R) FXT3
TCL (&, B) BYTE;
TND COPYSSTACKS;

#RITESVAD: PROC(NGMP) FXT;
LCL NUMB BYTZ; /* NUMBER OF WAITZ PARAMS */
FND WEFITTS$VARS
REACSVAR: PROC 7XT;
ENT 3IEATSVARS
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STTPTSRFANTE: PRCC ZXTH
TNI OSTNEESRRANCES
LIEDTSvALTR: PROC XT3
TND LSRILSVMALTYRS
JSEPSTYP: ?°0C(A) T
TCL & EYTE
TND (S¥FRS YP;

STTSAVISRLOCK: PROC IXT;
THL SETSAVESBLOCK;S

ITATS$YNSBLY: PROC EX73
ENT YTADENSRLY S

FWISSUERTN: PROC
TND FWTLSSU3RTNG

&3]
[
v 3
-®

GOTSPARAVS: PROC ZXT;
INT COTSPARAMS;

3TTSCPSTYPY: PRCC(A) 3X™3
OCL A ®YTF;
INT SIZITE0PSTYPR;
CALLSLSPRCC: PROC(A) ®=XT;

CCL & EBYTE; /% TRUE OR
TNT CALLSASPROC

ATAYSDECLAPE: PROC EXT3
IND A?AV¢PPCL RES

FINDSRELCP: FROC EZXT;
END FINDSRELOP;

SEJECT SYNTEESIZE: PRCC PUZLICS

I¥ LISTPRCD T3ITN
CALL PRINTSPRNT;

DO CASE PROTLUCTICN;
Vs PPODUCTTIOCNS

**xx:{z****:{:#:::::x:*:::***:::skx:******3:::.':*:::;.':*::::,’:;, (2 HERXS SESREELLES - FEFFH

/* CASE € NOT USZET ®/ 3
/* 1 {PROGRAM> ::= <PPCIRAM FEIADING> <BLOCK>

175

neseeg

2333

€3esa




NN N

/%

TATLL WNTS2TL3RIMY

2 - ol
CALL =ZNIgPR. LRav

2 Toge
CALL TANDSPROAGEAN,

4 CODQGRANM FTAIIVID
=0

’
SCOPTSNTM

= K,
SCCPT(SCOPESANTY) = 3
SCNPFENUM = 13
ENTD:
e CXFTILE IDEVTY ::=
£
;
7  <PROG IDENTY ::=
;
Q (FILE ITENT

5~
e Sd

W CTICH

3731

ty

L

IR

.
4

¥ CCRAM <PERNG ITeNTD>

TRT EIADINGS (F

KXFILT TIEZNTD

{FILT IDENTD

SITENTIFIEED

T KXFILT

= C(ILENTIFIZR>

DENTS

CALL 17‘\’"“"”5?.'}.-&‘IY'(1‘“ SP,FILISTNTRY);
a <CBLOCYD> ::= <L‘P><”I°\< ID>CVDPHCPAFDP>STM TIPS

y
12 <LDP> ::=
CALL SCOPISERANCES
11 LABTL <LABEL STRINGD

CALL SCOPT5BRANCE;
12 CLAZIL STRINGD>
CALL LABTLSMAYEYR;

13

CALL LA®ETLSMAYER:

14 {LARELD = (NUME

IT TYPFNTUM ) INTEGEDRS
CATL TRRC2A(LS’);

AT

PERRUIN

\

2TADIANG> L3Lesi

'

txj
—
(9]

=

18 (CDP> ::=
;

18 T CONST <CON3T DFF>

17  <CONST TEPS ::= IDENT CCNST DI

18 ~ (KCCNST TET> § CILEINT CCMST L[E7)
;

19 CIDINT CONST TFFY ::= <IDENT CONST, = <CCONSTANTY
CALL TNTRSCONSSNTRY;

23  CIDFNT CONSTY ::1= <IDENTITITRD

Los

I® LOOKUPS$ONLY(SP) TEHEN

CALL FRROR(’DC");

CALL INTERSVARSIT(Q,SP,CONSSERTRY);

TND3
21 CCONSTANTS
Los

CALL CONVETSCCNST(P

VECPTR=VECPTIR+13

cs)s
EXPRESSSSTRK(MP)=CONSSNUMSTY?ES
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%
—
ae

-~

22 <EITN> ¥TvIIN
Tn;
[T SICNTYPI=NTC TEEN
CALL COAVETSCONST(NI3):
TI3F CALL CONVRTSNONSTIPOS);
FIPRTCSSSTIY (VP )=COWSENTMETYP T
VECPTR=VTCrTR+1;
SICNSFLAG = FALST;
IND
2z C(CCNSTANT IDTHTY
o0
EYPRYSSESTX(MP)=CONSSILINTSTYPE;
VECPTR=VECPTP+1}
CALL STORESCONST:
ENL;
24 SIFND COPNSTANT ITLNTS
oe;
IF SICNTYPE=NZC TSEN
FYPPESSSSTE(MPI=CONSSSITINTSTYPE;
ELST EXPRESSSSTV(NMP)=CONSSIDINTSIYPE;
VICPTR=VICPIR+1:
CALL STCIESCCNSTS
SITN$TLAG = FALST;
Do ¥

TRINGS

n
law XD 1NTY]
) o

N\

wn

—j

10 ~:: 1<) -e

(CREZSSSSTRIMP)=CNUSESTRETYPY:
CPT° vECPTIR+11
ALL STNRES$COANSTS

1 -\‘

==

{CONSTANT ILINTY> ::= (ININTIFIERD

CSIGNS 1= +

20 N
QO J we M 12

SIGNSTYPT
SICNSFLAG
TNDS

fnon
J v
D
[92]

= NI0;
NSFLAG = TRUE;

0 g

(¢}
R
N
14

RING> 1= LTYPFR ID>

~

(@]

{TYPE IE? STRING,

(]
e M) ae b+ A I 2
b1 ee 1 =
'd
13
[N
+3
(o]
o}
=1
[wp)
=5 ]
-
n
3
u
—t
e
o
A4

€1
[#)]
A
3
<
)
+
-4
(en)
A4
1

<
APTRATTR=TYPYSAILP




INDS
/% Za (TVPT OISO = {ISTNIITITD ,
w*,,
IF LOCXT240NIY(SP) T3y
CALL ¥RECE('DT’);
PARENTSTYPE=SDRTRL?
CALL FNTFREVARSITI7£E,82,TYPECIN IT
I¥ NCT PRESENT TarN
Loy
CALL LIMITS(2);
TYPTSADDR=S3TR.;
SBTRL=SPTRL+2;
NT:
TND;
/% 35 KTYPD> = (SIMPLE TYPFE> %/
/¥ 26 T KSTRUCTURED TYPE> @/
;
/% a7 T ¢POINTER TYPT> %/
/% 38  (SIMPLT TYPED ::= <TYPT IDTNT> %/
/% 39 T ( CTITENT STRINGD> ) i/
;
/%4 T CCONSTANTY> .. {CONSTAND 2

CALL FMTR$SUBSNTRYS

VAN 31 KTYPE ILENT> ::= KIDENTIFIERD /
IF LOCKUPSPNSIL(SP,TYPESENTRY) TEE
TYPISLOCT quVJP$A DR3

TLSE T0;
CALL ERRCOR('TI");
TYPESLNCT=.FUILTSINSTRL; /% INTEGER DFTAULT %/
NL3
/% 42 CTIDINT STRINGD ::= IDTNTIFIERS i f
s
TYDPRESCRTENUM=C;
CALL UST2STYP(TYPRSCRDSNUM);
END;
/% 4z T CTIDENT STPINGY> , CIDEINTITIED) %/
DC:
TYPFEORDSNUN=TYPTSCPDSNUM+1;
CALL USZRSTYF(TYPESCRISNUM);

tx

/% Q;ND’<STRUCTURED TYPE)> ::= <UNPACXED STRUCTUFID TVPI> x/
/¥ 4% ~ DACKED % /
/% 43 {UNPACKED STRUCTURED TYPTS #/
/* 4% CUNPACKEL STRUCTURIL TYPE) ::= <CARRAY TVFE, i/
/% 4% ‘ " <RFCORT TYPI */
/% 46 T (SET TYPED s/

i7a




/% 4d T OCEILE OIYETS
/% 52 CATSTAY TYFIS .= ARRAY [ JINITY :'?’ STRIa%Y
/¥ BZ ChOMPONTLT TYPT
CALL MRAVSDTCLAFT;
/¥ 31 CINDFY TYPF STRIANGYS ::= INTEX TYE:DS
IO
IT APRVSPTR=APRYSNEST~-1 T=TY
Dn
CALL TRRCA(7AN)Y;
AEYSDMSADRSPTR = ARPYSDMSATFSPTS -
NUMERRRYSD IV (LREYYSD IS
RNDS
FLST ARGEYSPTF= ARRYSFTR+1;
ARRYSDIMEPTR=2;
ARvsrm$AER$9T3=ARY$LvsADRsPTR+1:
ARRYSCTY(ARRYSPTR) = ALSNDXSOFFSET;
ARRYSTIMEN(ARYSDMSADRSPIR) = TYPFSLACT
TEMPEAST=EAST;
BAST® = TYPZLOCT;
CALL SFTALDEPTR(7);
ARRY$IIM$LOWVAL(ARYSD"$AFR$PTR) = ALI2P7%;
LL STTATDRPTR(9)S
Aerén MEEIVAL(ARYSTMSADRSPTR) = ADIRPTF;
CALL SEZTALLAPTR(11):
UVSARRY$7LNTS(ARY$DM$AD?$PT?) = ADI®PTR;
RAST=TEIMPBAST;
NUMSAARVSTIM(ARRYSPTR =1
TND;
/% 32 T CINDFX TYPTY STIRINIS
Ve CINIZX TYPL>
DO

I7 ARTYSDIMSPTR=MAX4ARRYSDIN=1 TZTN
CALL ZRROa(‘AL’);
FLSY ARRYSDIMSPTR=ARFYSDIMSPTR+1:
ARYSDMSADRSPTR=ARYSDMSADRSPTR+1;
ARRYSOTY(ARARYSPTR) = ARRYSCTY(ARXYSPTR)
ALSNDXSOFFSET;
ARRYSDIME N(ADYSDMSAbpé?LQ)‘mYD“*LOCLv
TEMPRAST=BASF;
BASE=TYPESLOCT;
CALL SETALCRPTR(?);
ARRYSTIMSLOWVAL(ARYSTMSAZRSPTR)=ADIRP
CALL STTADDEPTR(3);
APPYSDIMSHIVAL(ARYSDMSADRSPTIR }=ALDRPTR
CALL SETALDRPTR(11);
NUMSARRYSTLMTS (ARYSDVSATRSPTR )=4TDRP IR}
BASE=TEMPRASE;
NUMSARRYSLIM(ARRYSPTR)=NUMSARAYSTIIVM(ARPYSPTR -1}
vND;
/% 93 CINDEX TYPE> ::= <SIMPLE TYPFE)>
t

/* 54 {COMPONENT TYPED ::= {TYPED
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/ b3

tin -
> W
S
j
%

ETOCRD TYPTY si= RTI0PDN (TITLD LISTS  TAT

‘‘‘‘‘ PR PEE PR o 4

05
TARTANTSFART(RPTCSNST )=FATST:
BASE,TYPESIOCT=RICSPAPSAT? (RFCSNS T
IF VAR¢CASEVAT (RINENST) <> ¢ TETY
CALL TRICR(TIVT);
CALL STTADTHEPT®(3);
ATIRPTR=FXTSCFSTSESE(RISSNST S
CALL 3YTADDRETP(7);
AIDEPTP= PRVSSTTSINTRY
RECSNST=RECSNST~11
FND;
53¢ {RECNALY ::= RECCAT /
Ios

EN

oM «© m =1

[y

ws Ty ws () we (T ae JITH <o

e m
o N

RTCSNST=RTCSNST+1;
APTRATDR,RECSPARSALF(ZT
Arrgpxﬁ"@Q@Zn /*CCLLIS
APTRADDP=APTRALDE+2;
ADDRPPTR=PRVSSTETSENTRY;
PRVSSETSENTRY=SBTRL;
APTRADDR=APTRALDR+2;
RYTEPTR=1FF; /% FORM TFOR /
SETEL=SETEL+9: /% ALLCYW TOR EZST CF zZNTRY */
/% INITIALIZE FECOPD W/

JA”IA\ SPART(RFCSNST) , TAGSFTIRTCEVIT I=FALST,
FALSOFST <E:E(° Ce¢NST)=02oKd;
VARS0OPSTSRSE(RECSNST)=¢R27%;
:UcéquT\D:c$\s-;-aaaZP;
VARSCASSVAL(XTCENST)=CLCZES

RT70FDSPTR=-1;

CENST )=S®TTL;
IOV TNTR

'D
u
E S

(@}

(@
0

(b ]

L
CFITLT LIST> ::= CFIXEL PERTS %,
CFIXED PARTY> 5 (VARIANT pPAPTH s/
T CYARTANT PARTS y
CFIXED PARTY ::= CRFCORI SECTION, ny
" CFIXNED PARTS § KRTCCRD SECTICNS
| CRECORL SECTION> ::= CFIZLT ILENT STRINGD @ <TYPEHH/

;

CALL ALLCSOFFSET(T YprsLo

/% ALOCBASICTYP AND ALLC

LN PTRPTR = Z 70 °£~0°D$
TAST = REICSADLR(FTRPTR
CALL STTSPASTSPN(S);
RYTEPTR = ALOCBASICTYP;
APTRALLR=APTRATIR+1:
ADDRPTR=TYPFSLCCT;
APTRADDP=AFTRADIDR“2

}
ATIRPTR=CUPSOFST(RICSNST) S




NN

NN

/%
/%
/*

/%

é - [ - R S R N 2 el bl - ~—
ez e e
E\l:
RECASTSOTE=C Y
[F TYDSOF ~"<nsg(crcs:ST) 7 OCURSCTST{ATOENST
TTTYN FXDS0FSTERST(ETCOSNST)SCUISNTI T AT LENIT
INT
€32 - /
;
Fa CFITLD ITENT 37TRIAGD = 4FIILL ITLNTH /
1]
€5 T CFITLI OITENT STRINTY , /
€S (FIFLZ ITEnDH /
L
g CTITLD IDENTY ::= IDENTITITED> iy
LOs
I? RFCORDSPTP <> 1@ TTWFEN RICCRDSFUR=FZCCRISFTR~+1S
TLST CALL ERACR(7ENT);
RECSATIR(RECCRTSPTR)=SETEL:
CALL TNTPRSVARSID(S8E,SP,TYPFST
IF NOT PRTSENT THEN D0;

CALL LIMITS’?):
APTRADDR=SBTRL;
ATCTCRPTR=RECSPARSALR(RECSENST)S
QETEL=SETEL+7}

ND3

» IIANTEPAFT(PTC44ST) Uty

1 4139
qu..._

BASE=REC$ADDR(? CCRDSPTR);

CALL LIMITS(2);

C2LL SITALLAPTR(4);

RYTEPTR=CLF~;

ENTD;

INT:
€7 <VARIANT PART> ::= CASTCTAC FIEZIINKTYPE IIEV™> (T %/
€7 CVARIANT STRINGD st/
Sk " CASE <TYDPE ILENT) OF i/
€€ KYARIANT STRINGD */
;
€2 <VARIANT STRINGD ::= CVARIANTD .
;
7e ~ CVARIANT STRINGD ; <VARIANTD®/
;
71 <TAS FIELDY> ::= <FIELD ITENT> : y

TACSFL(RECSNST)= rr'ME‘:
AS

72 CVARIANTY ::=<CASE LA3TL LIST> : (LKFIELL LIST> ) =y

;

72 - %/
i

74  <CAST LABEL LIST> ::= <CASF LA3EL> */
Io;

LARFLSTACK(Sr) = LABLCOUNT;
LABLCOUNT = LABLCOUNT + 2%
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174 4
Y U
(%2
A b R
e

-

)

N =

/%

3 -3ty

GENSADTE(KAST,ALLLSC TY‘
CENERATE! IO‘-‘I.A:"Lq
GENTRATE( cTur(LA??LSTACK

LOj
CASESSTK(CASESCOUNT)
DO CAST FTYPRTSSSSTEZ(

/* NUMBRER %/
ALLCSCTY = COMVERTI(3P,P03);
/% ILENTIFITF */
Loj
IT XOT LCCXS$UPSONTLY(SP)
ELST DO;
BASF = LNQKUPSALIR;
CALL SETSPASTSPN(7)3
ALLCSCTY = ADLRPTR:S
IND;
INT;
/% SIGNED ILFNTIFIZR

SP)

:;:/

=9 txy 15y
[ B I o P
N e =z

2] e ) U 12t

NOT VARIANTSPART(RTCSNST) TETN
2o,
VARIANTSPART(RRCSNST Y=TRUT;
VAPSCASSTP(RECSAST)="TYPTSLOCT;
VA°$CAS$VAL(RVC¢\S”) ALSNTXSQFESTT;
CALL ALLCSOFFSET(TYPESLOCT);
IT TAGSTD(RECSNST) THEN
LN;
TACSFI(RECSNST)=FA
BASE=RPFCSATDR(REZCT
CALL SETALCRPTR(4);
RYTEPTR=0FF;
CALL SFTADLCRPTR(S);
CALL SETALTRPIR(E+RYTFPTR);
ATTRPTR=VLRSCASEVAL(RECENST);
APTRADILR=APTRADDR+2;
ADCRPTR=VARSCASSTP{RECSNST)
APTRATIR=APTRALLR+2;
ADDRPTR=CUESO™ST(RECSNST);

SE3
1D$PTR);

-e Ut—-Q

1€2

- CASTESTE(CASTECATINTY + 13
’




CrEsl ST(RICENST)=CUaSCTST(STCeNIT -AL 128 7T
2ol
VARSCFSTSESE/EECENST ) =CUR¢NTST(3CeN3T
TITSCTSTS3SE(RECSNSTI=CURSOTST(RT NS s
TNDS
/* CALL covvﬁqbscn~s:$1;n1n\:. 3w/
/% CEFCKXS TZE CAST LA3LF WITF TIT VARIANT TVET =y
CU?éOFST(REC$NSL) =VARSNFSTSRST(RTLANST

VECPIR=VEICPTR-1:
CONSTS$PTR,CO4STSIADY ,CONSTSPNEPTR=

END;

/® 78 <SRET TYFPE> ::= SET OF <PASE TYP7» W/
CALL FNTESSTRSTIYP(27H);

/¥ 7€ {BAST TYPz> ::= (SIMPLE TYPF> #/

/* 73 CFILE TYPZ> ::= FILE OF <(TYPFD> w/
CALL ENTRSSTRSTYP(2FF); _

VACHIE (PQINTER TYEED = <TY®Z ILENTD W/

CALL FNTRSSTRSTYP(3?E);

VA3 {VDP> ::= 2y
SCOPT(SCOPESNUMY = SETEL;

/¥ 82 T VAR <YAR DTCLAT STRI.ZD ; %/
SCOPT(SCOPESNUNM) = SBTRL;

/% 87  (YAR TTCLAR STRING> ::= (Vt2 TIIL23D i/
;
/% g4 T KYAR DTCLAR 3TRINGS i/
/% g4 {TAR TFCLARD s,
/% €3  KVAP DECLAED ::= <IDENT VAR STTIAGY> ¢ m¥pay )
TS
CALL ALLOCSVARS:
IND;
/% EFf  CITTNT VAR STRINC)> ::= <ITENTITIZ®S i/
ok
VARSPTR = @3
PARENTSTYPE,VARSPASE(VARPTY) = SETRL;
CALL TNTTRSVARPSID(Z,SE,TARSTNTRY):
END; _
/% &7 CITENT VAR STRINGD % /
/% 87 CILENTIFLERY %/
IT VARPTR <> 12 THEN
LO:
VARSPTR = VARSETR + 1;
VASSBASE(VARSPTR) = SBTRL;
CALL ENTZR4VARSID(C,SF,VARSENTAY)
VD3
TLSE CALL FPROR(’7IN7);
/% £&  <(PAFLPD> ::= 5y,
CALL STTSAVTSBLECK;
/% &9 <FORF DECLA®D 2y
CALL SETSAVESRLACK;
/¥ 92  <PORF DECLARD ::= <{PROC CP TUNCTY &/
1
/% o1 ~ <PORT LECLAR™ KPROC N® FUNCT» 33/




52 (PINC MR OTUNCTS iis CFRAMTIIUAD TIAIINTY <ZICC

CALL TESLSNSELL;

oz ¢PROCITUET YISIINGS DITIILIVE
; ~

o4 CPTICTICY ETALLARY C3LOTIN

CALL WEATSNSRLK; .

els CFUNCTICH ERALINC> <IIEICTIVE
;

@6 ¢DIRECTIVE> ::= KITFNTITIZS.

T? NCT LOCTUESCNIT(SF) TEEN CALL EXZCR(7I770:

TLSE I0;

PAST = LOOKUFSH

{ALL SYTADIRrTH

IF 2YT7ZPT2 = 21
END?

37  <PPOCTDURT HATADINGD ::= <PROC IDD

CALL GOT4PARAMS;

ag T <PROC IDD (

98 <FCF¥AL PARA STCT LI3ZD> 0 4

CALL GOTSPARANMS,
ca ‘PRCC IL> ::= PROCEZTURE <ITENTIFIEZRS
DCs
PARAMNDOM = 2
CALL ZNTERSSUIRTNI(Z,SP,PRCC4ENTRY S
TNDy

/% 122  <FORMAL PAFA SZCT LIST> ::= (FCEMAL PARY ST7TN
CALL ALLOCSVARS: ~
/% 101 {TORMAT PAR4 STCT TLTITS
/% 121 CFNANMAL PA®RE 3TCTH
CALL ALLQCSVARS:
/% 102  <TORMAL FPAFPA SECTY ::= <PiRi GROLP
?
/% 122 T vaR (PATA GROUZS
TO:
TEVPRYTE = VAPSPTE:
LO VARSPARNMSETR = ¢ TN TEMP3IYTF;
BAST = VARBASFE (VARSPARMSPTR);
CALL SETADCPRPTR(4);
BYTZIPTR = BYTEPTR COX S2H:
END;
END;
/% 104 ~ FUNCTION <PARA G®OUP>
DO;
TEMPEYTE = VARSPTR;
TO VARSPARMSFTR = ¢ TC TEMPERYTT:
BASF = VARBAST (VARSPARMSPTR);
CALL SETADLRPTR(4);
BYTEPTR = FUNCSENTRY OR &@E;
TND; :
ENT;
/% 1¢5 : ~ PRNCETURT <PRNC IDFNT LISTO

/*

?
1¢e <PRCC ITEHT LIST> ::= IDENTIFIERD>

1e4




TR EEAST/ H
CATL ZNTT M@ ,SP ,PROCETN [2Y

TND

127 TO(FEROC IDENT LISTN , KITTYTTTIDENw

I¥ VARSPTR <> 1¢ TIY

nes
VARSPTR=VARSETP+1;
DA'{AV'\)LV = P"‘DAMNUV + 1,
VARS3AST{VARSPTR)=§3TL;
CALL -\T“°<SLB°T\( SPL,PENCEENTIRY 5

ENTDS

TLST CALL TRECR(TYNT)Y;

t 12¢ {PAPA NEOUP> ::= <(PARA ITZINT LTST,» : (TVET TUTUTNE

1¢9  CPARA IISNT LIST)> t:= CILENTIFIZRD

ro;
TAREDPTO=E:
PARAMNUM = PAPAVILNM + 1)
VARSEASE(2)=53TRL;
Caty VN““R*VA?éIE(Z,SP,VA‘éz‘ RY):

TNT; -

112 T CPARA IDFNT LISTY , JIDTHTITIEZEN:

IF TAERS$PTR <> 1¢ TTIN

TCs
TARLPTE= qu$""‘:+1,
DARAMNUY = PADAMNTM + 1%

TA3$BAST(VARSPTR)=S3T L]
CALL ENTEREVAPSID(2,5P,VARSENTEY)]

LL TREOR({TVNT) s
710N F‘ADIVG> ::=CFUNCT IDY :<3ESTL

o

._
)
<
t

%

£
JN
FOTSPARAMS:
SOTSFUNCSTTPE

11z T OCRINCST 1T
< 112 KTORMAL PATA SFCT LIST> b
% 112 ¢RISUIT TYPE> ¢

CALL GNTSPARANMS;

CATL CGOTSFUNCSTYPES

CALL ALTFRSFETSLOC:
TND;
112 CFUNCT 1Ly ::= FUNCTION <CITEINTIFIZIRD

DC:

PAPAMNTM = 25
CALL ZNTERSSUERTN(E,SF,FUNCSENTRY);

TND;
: 114 <RESULT TYPED ::= {TYPE ITEVT
CALL ALLCSOFESET(TYPELCCT);

115 <ST¥TP> ::= {COMPCUND STVMT>

1&5
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w124 {TRUTE PARTS ::= (341 STVYTS

* 128 <LAP®L TE

CATL GUN¢AITLR(ETRL,(LAZEL
ZALL STNSAIDE(L3L,LABTLS
NIy

I® LCOKUPSPNSID(MP,
LO;
CALL SETATIRPTR(3):
CALL STTADLRFTP(E+BYTFPTR);
CALT G¥NSALDR(LRL,ALDRPIP);
END;
TLST CALL TRRCR{'UL");
126  <SIMPLF SIMTS> ::=

.
’

CASSIGNVMENT STMTH

-~

127 <PROCFIURE S7MT>
* 128 T OKWYILE STV
* 159 T KRETPFTAT STMTS
é, T CFOR STMTO
1%1 T KCAST STMT™
1%2 T KWITE STMTS
13€




/ HES

/ b3

NN N

122 AL ITvTS
1ée ToLLlvEITIT STV TS
125 -
y
12¢ CASSTINVENT STVTD 1:= (VATIARLT, 1= (T72TIC3
CALT AQSIZUSVART(MP,FATST);
127 CYARPIARLE, 1= KVATIARLT 10747
122 T OCVARTAELTS T
’
120 CVASIARLY> [ <Fyper3 171377
TCs
TYPZSSTACK(MP) = [TYPTS3TACY 'v2) (2 12451
PEMIRACST PAST = TaSTsT(MPY;
CALL STTSPa3TS?N(3);
EASF=ACLCRPIR;
CALL STTATLRPT?/3)Y;
I7 3VTPPTE <> fXPSCTR TSEN
CALL ERPROR (7°XC7);
CALL SEZTATIRFTRI15):
CYPSCTR1I=FYr¢CTR:
D0 wHILF EXP3CTRL >25
CATL GINSAIZIR(LTII, ATIRPT2):
AVTPADDR = APTvx““' « a4
TYPSCTR1 = FYPSCTRI - 13
NI
CALL STTADDRFTE(11};
CALL GENSALDR(IDII, ATIRPTR);
ZAST = TTMPRASTE;
CALL STTSPASTSTN(7);
CALL GENATLR(LITA, ®LLRPTR):
CALL CENFRATZ(SUB):
CALL G ITRATE(VXPSSTE)
CALL szrazraprp(s);
FAST = ALLRPTER;
TADS
143 T KVARIARLT)> , (FITLLD ITEINTS
IT N07 LOCXUPSCHIYISP) THEN CALL F2°0R{TT7):

TLSY IC:
FASE = LOOKUPEADIR;
CALL SETSPASTSPN(12);
PFTSADDR(MP) = ADLE?P T- + PPTSALLRIVMP);
CALL SET$SPASTSEN(2)
SALL CASEPTRPTR(BYTEPTR):
TYPFSSTATK(MP), TYPESSTACY(SP) = PTEPTR:
IND;
1§1 CVARIAZLE IITNTD ::= <CITEAT
Cs
VARPARM = FALSTF;
IT NO™ LOCKXUPSCONLY(SP) THSN
CALL FRRCE(’DT’):
PLSZ CALL SETSVARSTYPE;/* LNOXUPSATLR SET ¥FR*T

+3
-
e}
[
bt
A}
v

187

3.‘/




NI
/% 132 (FVPTTS LITTS> si= J[F{PETISICNY
IUDSTTE=L;
/% 147 T ¢TIPETS OLISTN , <FYFRISSION
TIPSCTR = TYPSCTIT - 13
/% 13d TYPRESSIOND 3= (3IVMPLT TAPTFS3IINY,
/¥ 145 TS IMPLT TYFITCSICND
/% 143 KPTLATICHAL CrEFAIC™Y
/% 148 <3IVPLT IYPRIISIC\)»
g I TTCSIVPRSTYFET TITH JALL TINTSETLLZ
ELST CALL “9?00(’"“’);
/% 146  <RPLATICNAL CPERATOR> ::= =
CILL 3FTEQPETYRT(2a%);
/% 147 <o
. CALL SITS0PSTYFE(QEE); -
149 =
| CALL SETSOPSTIYPT(24¥);
/% 140 Ty = A
CALL SFTSCPSTYEF(233); R
/% 132 <
CALL SIT$OPETYPE(2ZCF); .
/% 181 >
CALL SFTSOPSIYPV(2C9);
/% 182 T oIy
CALL STTSCPSTYPT(@TE);
/% 133 KTERM> 1:= KFACTORDS >
/% 184 T OCTTRAVY <MULTIPLYING NDIERATCLS (FAOTORD
olo)

READPARMS TEEN

A?TRATTR = DARMNUML
IF S:R(EYTVD”R 7) 1T
'

] - - . A

CALL FPROE({‘NT")
END;
IF CI($IXPRSTYPE TEEN
D0:

L0 CASE TYPE$STACK(MPP
1

’

/%@%/ IF TYPRESSS$STX(SP) = TEEN CALL GENESATTI(MGLI):
FLST IF¥ EXPRESSSSTK(SP) = 2T TETN CALL GTMNEIFATF(MIL3);
TLSP IF EXPRE3ISSSTY(SP) = 2% TYEN CALL GEUNFPATF(IST(C);

TLST CALL FRROR(7C27);
/¥1%/ 1% EXPRESSSSTXK(SP) = 1K TE-N

03
CALL CEZNTRATE(CNVI)i/* CONVERT 1ST IATTRER */
CALL GUNFRATE(CN2I):/% CONVERT ZANT INTTIER 5/
CALL GFNERATE(DIV®);
EXPRECSSSSTX(ME) = UNSICNSEXPCHS
TND;
ELS?® IT EXPRESSSSTK(SP) = 3H TwrN CALL GTNIFATT(IIVI)
ZLST CALL ERPCR{’CE"):
/%2%/ 1% EXPRESSESTL(SP)=INTTGTRETY?E THEN
CALL GENRRATE(TIVI);

128




TLIT OCALL_EIREc{lCI:
JESHE/TIR OTREETSSISTA S =INTITTETYRD T
CALL nrn7Ra7%’
TLSE CALL TRRCR(7CZ):
/#E%/ 17 TRrSISSSSTA(SP)=3CCLIaN:TYRT T
CALL "ENTRATTY
TLSE CALL TRRCR{’CZ )
TUDY /% T CAST VARSTYEICSTN */
END
TLST C8LL IERCE(CE)S
™ND;
/¥ 185 KMULTIPLYING OPERATCRD =
CALL SITSQPSTYFE(LZR);, .
/#1286 /
CALL SETENPSTYPF(219); ~
/% 187 LIV
CALL SETSCPETYET(L27); R
/% 136 MAT
CALL SETSOPSTIFT(CIF); ~
/% 153 NE
CALL STT20PSTYPE(D<E);
/% 162 (SIMPLE EXPITSSICN> = (TZRAMD
y
/% 161 TSIy (TTRYY
ok
TT REALPARMS TEEIN ICS
APTRADIR = PARMNUNMLCO(SE);
IF SER(BYTZIPTR,”) TEEIN
CALL TRRCR('NF )3
NT;
IF SICGNIYPZ = NEC TEZM
D03
IF FXPRESS3STE(3P) = UNSIGNSEXPCY 739N
CALL GUNLRATﬂ(PEGE‘
FLSF [P FEXPP5SSS5STx(SP) = INTTGTIES$TYFT
CALL GENEFATE(NEGI);
ELSE CALL ERRCR(’TC’);

IND;
SIAGNSFLAG =
CALL COPY
FND;
162
1€2
TOs
IF READPARMS ™WEN IO;
APTRALIR = PARMNLNLOL(“P);
17 SHR(BYTEPTR.?) TETN
CALL FRROP(’NE");

FALSE
LPC{Q(MD,SD)

(SIMPLE
<tTZ

/%

/% QPERA

A\u

FNL s
I® CYK4EXPRSTYPE THEN
Ln;
IF TYPESSTACK(MPF1)=5T
PO CASE EXFPESSS$STY(SP)
CALL GENERATE(UNION)S *

TEEN/* ARITH A
y

CASE ¢ -

169

EYPRES
TOR) {T7IM)> =

TeTi

SICi>

TC %/
ORD TYPE */




/ e

-
e

FALL GENIRATZ/AICI /% OCAST Lo~ INI-LEI
CALL EFRCP(7CT7i/% PAST T - ueF &
CALL GINTFATT/ALDR); /™ JAST . = RTAL
CALL ZRRCE(7CEZ’)i/= 833 & - $7niINK
CALL EZPRIR(CE )i/% TAST & - 30{lTav =,
TNTY/% OCASF %/
TLSE TF TYPTESTACAI/MPPL)s 2T TEIN A317% 3
DC CAST TXPRF3ISSST¥ (5321
CALL GFMNERATF(STDIF, % CAST 2 - NRI TY?
CALL GENERATE(SURI):
CATL T¥SQE(°CE )
CALL GFNEIRATE(SUZR);
CALL EzzcCR(’CEZ");
CALL EREOR(’CZ’);
INDS
EIST IF TYPESSTACX(MOpi)=7% THIN/% IQNIFAN
ICs
[F TZPRTSSSS3TX(SP) = BCNLTAMNSTYFT TE7T4
CALL GEINZIRATEZ/RCA):
TLST CALL FRACR('CT7);
ENT;
NI
TL3T CALL ERZCR(’CE’)S
ENL;
1ez CATLING CPEPATORY 1= &
CeLL STTCOPSTYPT(28E);
162 -
CALL SAETEQPSTYFI(Z2E7);
1€8 T oce
CALL SFTSOPSIYPr(37z);
1€€ CFARTORD 3= <KVARISBRLES
I7 (PCEVSFITLD(MP) = €83) 02 (FOBMETITLI(?) = 7T
CALL CALLSASPPOC(FALSI);
LSE
CALL LOADSVARI(SP)
167 T (VABIARLT> { <ACTUAL PARA LIST>

CALL

CALLSASPROC(TRUE ).
16Q (

1686 S (SET>

]
172 NCT <FACTCRD>
03

PRESSS$STX(

GFNERATT
CALL ERhF‘(
CCPYSSTACKS (¥

Tard

171
I7 TYPTNUM=INTEG
Loy

“XDRESSsSTK(SP) =INTEGZRSTY?PE:
ALLCSCTY=CCNVEFTI(S?,POS )
CALL GINSALCR/LTII,ALLCSCTY)S

(=
Nel
<

n

JEC oy
R/
nE #

A
"
~

PN

4l
re) 3:
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/%

e
..

[Se M eP RO N FYNETE |

O v x-

Smditfae

“=D TO “CTV

N
172 NIL /
'
173 <8 /
0
TXPRESSESTY(STE) = STAINGSTYPI;
CATL CGENEPATEZI(LTSI);

IO ZNREVZR

10 D*DDTE = 1 TC ACCUM(2):

CALL GINERATT(ACCUM(PTRPTR));
AT e

o |

]

T CONT TdznN/* STRING > 32 TFARS %/
CALL SCANFR;
TLSE IC3

CALL GIJZPATT(NCP);
PETUING ‘
NI
Nl
NI
/174 CACTUAL PADA TIST> ::= CACTUAL PARAS oy

PARMNIT™M(SP) = 13

/% 175 CACTUVAL PaTa LIS7T 2/
/* 178 CACTUAL PAazis, W/

IF
/%

* 176 <SEIH

’
* 179 KXZLFMENT LIST> ::= <

® 121 CFLIMEZNTS

PaIMNUM(VP) = PARIMNGM(NMP) + 13
t:= [ KTIFMENT LISTY ] Wy
CALL CQBV4STACKS!/MF, MEP1)}

#1177 CELFMANT LISTS> ::= »/

SALL COPYS$STACKS(SP, $P-3

)3
¥ 172 CKTLIVINT LIS %/

187
I FYPRTSSSSTK (MP
CALL TPROR(’ET’

LEVINT LIST) , CELINZNT, i/
S$STY(SP) TAEN

CRXPRTSSIOND */

’
182 ~ KFYPFESSION> .. \rXPRFaSICh> 3/
FXPRESESSTK(MP) <> EXPRISSSSTX(SP) TTIN CALL “HROR(7IT7 .3
183 <GOTH STMTS ::= GOTO <LAPFL> sy
INTRY) TEEN

I7 LOCKXUPSPNSIL(SP,LAELS
0O
CALL S¥IADLRPTP(5);

CALL SETATIRPTR(E+EYITTDT}
CALL 5SENSALDR(BRL,ADDPP]
END)

- r-]




TI3E LN
SATL TRAINILLILNY
CATL GTNTRATE(NOP); CALL FTHERATT40F):
INT
/% 184  <COVPOUND STVTS s:= PFECIN ¢3TF LISTS >  =ENC 2y
/% 18 (STY™ LISTSY ::= (STVDS =¥
/% 186 CETMT LISTSY 1 <STMIS %/
;
/% 1&7  <¢PPOCEDURT STMTY> ::= <PRACFIUIT [TENTO /
CALL CALLSASPROAG(FALSE :
/% 1€¢ T KPRCCETURT ITTU™S ! i/
/% 186 CACTUAL PARA LIST> ) iy
17 FORMSTIFLD(MP) = BUTLTSINEPRQD TUry
CALL CALLSASPPOC(FALSF);
TTLSE CALL CALL$ASPIOC(TRUL):
/% 185  <PRCCEDURF IDENTD ::= IDENTIFIZRD i@/

Ln;
IF NCT LOOKUESONLIY(SP) THEN
CALL TRRCR(’UP");
TLST ILO;
FASFLOC(SP) = LCCKUPSALLDR:
fALL STTADLDRPTR(4);
FARMSFIEIL(SP) = BYTEPID;
I¥ FORMSEITLT(S©) = RUILTSINSPRQC THEVY
ne

3

@ SN e T

O x>

151 =
=
(o V2T o= 4
O 1y =»
1]

IX® Ranl
‘}n"'ﬂ .

\lul‘l$bl‘
pISPOQfs
RYALSSYMT
READSSTMT
WRITESSTMT
WRITESSTVT TRUTS
END; /¥ 07 CAST (3YTEI®TR - z2) =/
END;
TLSE Tr3 /% NCT RUILT IN %/
CALL STISPASTSPN(7);
PATMNUNM(SP) = BYTEPTR;
CALL SETSPASTEPN(R);
FARMNUMLCC(SP) = ALDRPT®;
APTRADLR = APTRALLE + ¢
LARSLSTACY(SP) = ALLRPTR;
RFADPAERNMS = TRUE;
PAPMNUMLOC(SP+2) = PARMNUMLOC/SP);
INDS
TND;

*a
W
[AM)




~N N
P
PN

VA&
wa

N
N
(F{PPESSESTY(SF-2) <> INTZGER

Rl alld
103 CarTUAL BPARA, pi= <TYPRTISIAUY
17 QFATESTM™ 7274 CALL RTATS L2
TLST TT LRPIMESSTMT TEI4 CALL WRITTIVAR(LG
TLST IF NNL(EEADPARNMS ) TETY
NG
RTATPARNMS = T7RUT;
CALL SFENERATT{PARMA);
/¥PARAVITER IS LY TYPTESSICN VALUE v
TAD;
131 T OCFXPRTISSICND ¢ CEFDETISICL 5,
[F KAT R2ITIESTVT TIFM CALL ZFFOR(°PE’);
TLST 203
IF TXPPPSSSSTK(SFE) <> INTEGERETVET T¥rh [ALI FTRROTD(7wE’};
CALL »RITEeVAa(1):
Ty
1¢2 T OKEAPRESSICHD ¢ (TYPERIISIONN ¢ oss,
102 CE{PRISSINN> 2y
I 407 ¥[TFSSTVYT TETN CALL TFRQR(PT’);
TTSE DO
IF EYPRRCSSSTX(MP) <> UNSISNETIPON

IF (FXPR¥S3$STV(SP) <> 1

CATL WRITESVAF(2):
TND3

1S3 <883 STMT) :1:=ClASE TXPRESSOKCAST LIS™ FLIVT LISTH»/
1er IND W/

INDS
104 CCALSE EZERTSSY> ::= [AST <¢ITAPRE3ISINA> OF /
ok

CASTSITVMT=TRU1s

IT (ZTXPRTSSESTYY(MPFL) = NSICﬂsEKPCN) YEEN

LARELSTACY(MP, = LABLCAUNT S
LARLCOUNT = LARICOUNT + 1
CASTSSTIL(CASESCCUNT o= CASTSCOUNT - 1) = 23
END;
105 ¢CASF LIST TLEMT LIST> ::= (CAST LI3T FLFMENIS iy
I7 CASTSSTMT THEN
03
CATL CUNSALLR(EPL,LAZZLSTACX(MP-1');
CALL G¥NSADDR(I3L,(LABELSTACZ(MP)+1;)
FAD;
1c# T ¢CaST LIST FLFMI LISWD> § %/
196 CCAST LIST FIIMINTS 3t/
IF CASESSTMT THEN
LCs
CALL GINSADLE(BRL,LABTLSTACK(MP-1));
CALL GENSADDR(L®L,(LARZLSTACX(SP)~1));
ENL:




/¥ 187 (OASE TIST FLIVMEATS 1= s
CASTS3TVT = FALSTS
/% 19g T CCAST BRITIES (STMTH sy
/% 182  (CAST DPREFIYD ::= ¢CLSF L[AETL 11375 : i/
Ln;
NATL CTNSAILDI(PAL,(LAPELSTACY(¥2)~+ ;
CaLL "?VSADDr(LBL LAn“T"“l“’(NP))
TAD
/% 2¢¢  <KWITH STMTS s:= <wITHED <PaC VASIAZLE LIST> <INy =y
/% 222 {3AL ST™TS iy
;
/% 201 CWITHD> 3= LITH =y
;
/% 222  <2TC VAFIARIT LISTY> ::= UADIARLD> @/
;
/% 27 CREC VELRIASLT LIST, , iy
/% 223 {VARTARLED 5/
/3% 2¢e  KINS 1= IO /
T0;

= LAELCOUNT
BLC,LASTLST AC’(S?)):
TCOUNT = LAZLCOUAT + 13

E
/% 2€8  KVEILT STMTY i=<hulLidKEIPRISCICIDLTIANC® SUNTS %y
cn;
Crll C?VéALIQ(E?L,LALELST}"V(VP}):
CALL GTNSALDE(LBL,LABILSTACZ(SP-1))3
EXDS
/7w Z2¢F GREILEI> 1= VWEILZ wy
Lok}

LARELSTACZ(SP) = LARLCQUNT;
CALL GWNSALILR(TEL,TAEZLSTACY(SP)):
LARTICOUNT = LARLCOUNT + 13

END;

/% 227  (FOR STMI> ::= FAPCCONTROL VARIELF) :=¢70% LIST - */

/% 207 <CO> <3AL STHTS %
L0

CALL GFNSALLa/ERL,(LAEZLSTACY(SP=-2)+1));
CALL GENSADDR(LBL,LABFLSTACK(SP-1');
ENT;
/% 2¢F CTOR LISTY s:= CINITIAL VALUFD <IN,y ¢FINAL VALUTMH/
TQ:
1F TAPRESSSSTY(MP) <> FPXPRESSSSTZ'S5F) TELL
CALL ERICI(7TT’);
CALL GTNFRATE(GECI);

~

* 2¢Q CINITIAL VALUF> <TOWNTOY CFIKSL VALLT s/

IF EXPRESSSSTZ(MP) <, FXPE7SS4ST7/SP) TIAT
CALL TRRCR(EI’);

ALL SYNTRATE(LESI);

;




/¥ 24, LOAMTIANL VATIAZRIT, 1= KITTTICIT
VARPASM = FALST;
IF NOT LﬁOnLPS“hTY(SP) TERA
CALL TARORCV )
TLSTE VO,
APTRADDT = LOOKTUPSAITR + 1,
IT RYTFPTH = 1EBF THIN CALL ERRCR(
TLS® CALL STTSTVARSTYIPT,
EANT
2D
/¥ 211 CIAITIAL VALUTS 3= (TIPRTSSICAD
IO,

CtLL ASSICNSVAPI(SP-Z, TRUZY:
LABFLSTACK(Sr) = LA&BLICUNTS
LAPLCOUNT = LATLINUNT + 2

CATL CEYSAILZ(ERL,LAETLSTACK/S?)):

FALL ASTNSATDR(LBL,(LARTLSTACY(SP)+1))

CALL LNADSVART(SP-2);

AL
/% 212  <FINAL VALUFS ::= {FLPRISSICYS
’
/% 217 CUFPFAT SIMTY ::= {RTPTATY <STH7T
/% 212 (EXPRESSICND
TN
IF TAEESSSSTK(SP) = ZOOLEANETYPE T¢
hleH
CAIL GTNERATT(NOTX!;
CATL CENSALLR(PLC,LASZLISTACK(MP );
TND:
TLST CALL ER3INE(CE7);
ENDS
/% 214  KRTPEATS ::= RTPIAT
s
CALL CEINSAIIR/TR®L,LALLCOUNT);
LARTLSTACT(Sr)=LARLCCUNT;
LATLCOUNT = LASLIOUNT + 1%
FNT S
/% 218 {TOS ::= 7C
DN
CALL GENERATE/INC);
CALL GONSALDF(LBL,LARTLSTACZ(SP~1));
END;
/% 218 CLOWHTCD :1:= DOWMNTD
LOs

CALL GTNEPATE(LEC);
CALL CPNSALIR(TEL,LAERLSTACK(SP=1");

YD
IND; /% OF CASE STATEMENT */

ENT SYNTEESIZES

TND SYNTIZ2S

I

.
e
~




t)

[a]]
(]
S

L2COLE:IC?

LrCraeT

LI7 LITSRALLY
FCP ATLR=7SS
FC3$3VTT 3ASTD

I ®YTE,
Fes EYTE
DFCI(Z) 3VIE
ToyT TIT
FALSE LIT
ADDR ADIPESS
CPAD PASED
ICL LIT
XT LIT
PenC LIT
BUFFSENT LIt
3CDYUM(R) 3YTE;

MON1:PROC(FUNC,INFO) EXT;
ICL ¥UNC EYTE,
INTC ADDRESSS
IND MONL

MCON2: PRNCITUNC,INPAY EYTI X
DCL wI'NC 3Y7TE,
INFN ADILRESSH
END MCN2t

RCOT: PPCC EXT:
END BOOTH

PRINTSCEAR: PROCELURE (CHAR):
DCLARY CEAR BYTTS
CALL MON1{2,CHA®);

ENT PRINTSCEARS

CRLP: PROC;
CALL PRINTSCRHAR(13);
CALL PRINTSCEAR(1Q):
END CPL®;

12€

)
ref
.
w
[}]
[gp]

"LITTPALLY ",
INITIEL(SCE),
*¢3 (1) 3YTF,

"TICTLART’,
‘PXTTENAL”,
“PROCEIDUPE ",
‘@FFE’,

me
P ]

S




P: PRNCICYPI(AIDL);
TZCIAT ATT1 ALTPEZSS, C ZaSTL #II1 1)
CeTL CPL™Y
TN I=2 70 45
CALL PRINTSCHAR(CIIN);

(£
[
+3
e

TyD:
CALL PRINTSCEAR({” 73
TND P

GET$CIAR: PROCTDURE 3YTT;
IF (ACT®:=ATIR+1) > RWTFSEINL TTIN

Ins
1P MON2(22,7C3) O 2 7Tk
T0;

CALL 2(.(°ENI 7))

END;
ADDR=€3E;

END;

PTTIRY CUAR;

ENT SETSCHARS

¥RITESSTRINT: PRCCEIURES
D=CLeP™T J 3YTES
TN ¥EILF 13
J = CUTSCTHAR;
17 J <> 228 TETN CALL PRINTSCEAR(T);
ELST RETURN)
ENL?
END WRITRSSTRINGS

L4CEAR: PROCEDURE(CUTPUTSETTE) S
DPCLARE OUTPUTSBYTF BYTY:
IF QUTPUTSRYTE < 12 THEN CALI PRINTECHAZ/NUTRUTSYTE =+
K2R
FLSE CALL PRINTSCTAR(CUTPUTS3YTE + Z7H);
END DSCHARS

L: PROCTITRE (COUNT):
DYCLARY (CCUWT, J) ADDR¥SS:
Dn J=1 Tn CNHUNT;
CALL DS5CEAP(SER(GETSCFAR,4)):
CALL DSCHAR(CHYAR AND 279);
CALL PRINTSCHAR( ‘)3

'ND 3

tay
&,
Lo )
(5 ILL5]




P&TYPCY: PROCENUPI(VALLT)S
LCI (VALUT,X,COUNT1Y ®YTE;
nCclL

FLAC YIS
™Y =2 T0 2;
FTAG = FALSE:
COMNTL = Z7%;
TO0 “EIL¥ VALUT >= LECI‘X)3
VALUT = VALUT - [ECIX s
LA% = TEUL:
COUNTL = COUNTL +1;
IND:

IT TLA%G OR (X > 2) Tty
CALL PRINTSCTAP(COUNT1);
TLST CALL PRINTSCTAR(™ 7}
TND:
RETIDN

TNT ESTYPONS

L =¢ TC (CCUNT=-1)3
RCTNUM(L) = GFTSCTAR;
ol B
fALL PRINTSCEAR(T 7))
IF SCINUM(COUNT-1) >= 834 TWEN CALL PRIVTSCSAP{ =":!
ELST CALL PRINTSCHEAR( +7):
LALL PRINTSCTAR( C”);s
CALL PRINTECTEZR(7, )
LO L=@ TC CNPUNT-2;
J,7 = 3CDNUM(L)
¥ = SUR({X AND F2E),4); /% EXTPACT TIF MST FM Tuw TVTYT =/

e 348 sie o %o 23 2ie e e e Bele e dexle e Ao afe e sie ale sle e sia e sleale sle sleie sk sie e st slesfe sle soje e sesfe st e e B slesiesie sl e sle e e esiesie ek
CALL DSCTAR(X)S

J = (J AXND 2FY); /% EXTRACT TTF LST Fx TET RVTE =/

CALL TS$CRAR(J):

VHD'

IF R )-42F TEIN CALL PRINTSCFAR(‘+")
TLSE CALL PRINTSCTAR( ="); /* SIGN OF FXPONTUT %/
CALL PRINTSCEAR( E’);
CALL PSEYPCN(X ANL ZFH);
TND PRINTSRCD:

= (RCDNUM(COUNT-1) AND 7F3); /% G¥T RID C¥ SIGM */
H
N

PRINTSREST: PRNCEIURT;
DTCLAFT




-

TYDP LIT 137,
¥4LS LIT ‘2zIT,
NTOS LIT ‘24z,
T2y, LIT ‘PE7,
LIl LIz g7’
FLL 11T ‘PEH7,
L1TA LIT ‘03’
Tor LIy "3FL,
FLC LI7 ‘TFE’,
P30 LIT ‘sg”’,
ANDX LIe ‘2247,
o2 LIT ‘223’
PAPM LIT ‘a23”,
PATMY LIV ‘a49”,
IPIT LIT ‘2E’,
wTTR LIT ‘rZg’,
¥yorl 1IT ‘5477,
WRTS LIT ‘s’
LDS1 LIT ‘4837,
KASTE LIT “4CR "
I¥T CEAR = FNIP TEETN
bloK

CAIL P(.("END 7))}

CALL BOCTS

PNDS
IF (Ctaa=wpTv) OR (CHAP=4RTI) CR

(CEAR=wRTS) TFIN LO; CALI [(1); REIURNS EINT:

17 (CZ4P=TRL) O® (CEAR=LDII) C® (CFAR=ALL;-0F (CT42=LITa"
(CuAr=221) AR (CFAR=RLC) "R (CTAR=PZN)} N8
(CEAR=PARM) 0P (CUAR=PARMV) TERY TQ;

CALL D(Z); FETURN; END:
IF Cra® = TASF TVEN DOj; CALL TV4): RITURN: =AD%
IF CPAR = LTIE TFEN LQ; CALL PSINTSTII(Z 'y RITURN:
IT CPAR = LDSI TUTN DC; CALL #EITESSTPING: RETUERY;

RATTUBRNS
INT PRINTER]ILTS

PSNCRAM FXECUTION STARTS HERE
MAINLIVE: I03

I® MCN2(15,7C3) =
DN;

[ e
REE TTEN

CALL ®/,(’N0 FIT® FOUND)):
CALL ®B0OT:
END
oo WEILE 13
I™ 3ETSCAAR <= 728 THEN
PN CAST CUWAR;

CALL ®(.("N0P )3

1539
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TALL
AL
CeLL
TALL
Call
Call
fELL
ALl
CALL
CAlL
CALL
Catl
Ct1L
CTALL
CALL
CtLL
CALL
CAIL
AL
Catl
CALL
CAllL
CeLl
CALL
CrLL
£ALl
Call
CALL
Call
CAll
CrLL
TALL
CALL
rALl
CALL
CALL
CALL
TALL
CALL
CALL
(ALl
CALL
CaLL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
TaLL
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SYy~"4a3LT,5=C
SPATEWITTI L) Il v{feYy = SYVECT TrELT EIINT UTILICYOY 1

e
R

~N

=LINY SYM,NEJ,TRINC.NZ]I,PLN

n
~
=
-4

he)
L]
>
t
<

Z
.
&
e
0

~LOCA™R SVV LYY (CCDF{1028)

***********ﬂ****x**ﬂ**#***$*****$*$*$*ﬂﬂ$m¥ﬂ*x*****x****ﬂxx

P EXd
b EX
3 SYMEQLETARLTEPRINLTNY L ®
-z
%
34038 302 22 e s Mz e e sl ie e sesle ok sl e e v e e slent ede e e e nase e sl sl e e e le e sl e sle s e e e e el sle e sk

T®IS PPOGRAM TALES THE CUTPUT TROM TIT BASZAL SYMRICL TiRLT
AND CONYTZRTS IT INTN A RFATARLE NUT?2HT 20N TACTIIIT2Tw
TR TN
L.'_A—L\'\JLAJ' .

Ly

SYM:INy

L=CTeoR

ITEELLLY “LITT2ALLY ",

Y 1T ‘PYTTIRNALC,

FCH LLRESS INITIAL 'ECF),

ADT® IT “ADDR¥SS”,

FCRS2YTT RASED sCR (1) ®»YTE,

DFCIS(3) ADTR INITIAL(12¢Ce,120C.1¢€,12,1Y,
?FCI(S) 37vTE IVITIAL(L27,1¢7,1).,

-~

»313

[N

TRUT LIT 17,

TALST® LIT ‘e,

COPYING RYTE INITIAL(TRI®),
AIDR1 ATTIRESS INITIAL (17QE),
CFRAP . BASED ADDP1 3YTF,
BUFFSEND LIT ‘v,
FORMMASK LIT ‘gme’,

DCL LIT “DTCLARE S

DCL

PECC LIT ‘PROCTLURT ", ‘
FOFPILLFP 11T ‘1497,
ECTNUM(E) R

FILESTYPE(Z) EYTT LATA( S, Y7, "M,

PODM 3YT3,

TARLESSTART  ATIR, /* STARTING LOGATION AT COMPILATIGW */
OFFSET ATLR, /* NEW VALUE OF TAELY ENTRY %/

233




PATMSTISTIAS(L?)  #TLR, /% LCCATICY CF 3USPIN S(IMAL rezav
TISIIN e,

SURETN  RYTT INITIAL(?2),
PARNMSNTIM(17) ®BYTT, /% XTEES CAUNT NF NUMTIER (T PATAVTITES sy
QATTERASY ATIR, /% SAVIS EAST TOCSTION =/
LPN IVIT , /% LENGTI QT PPINTYAMT Ny
RAST ATDR,/#RAST NF CUSREI\T ENTDY2/
SETETTCE ATLE, /% CURRENT TOF OF TarlTigywvisy
guTay ALT?,
L ADTD  /®LTNGTY AT SYMIATL TATITX
=T} TLSIT EAST EFYTR,/%18T TYTT (T INIRVR
APTZATTR sDDP,/% UTILITY V&R TQF mp2r7wsy,
ATDRPT® ’AS:D APTRATID ATTR,
2YTEETR BASED APTRAITR EFVYTET
PTINTNAVT ADDT,/% ST PEICR 70 LQCZUP (P2 T, TIp =y
SYMYASY RYTT,

TASTSSBTRLSIT ATLR,

DAPAMNIMLOL ADDR,

SRTRL3COFE ATDR;
MON1: PRACIITURT (F,AY ZX7;

TTCLART T 37T, 4 ADDPTSS:
IND MONT
MCY2: PRCCELURT (F,2) EYTE 7Y7;
DTCLARYT F BYTT, A ATDRESS;

ENT MONZ2:

PRINTSCFAR: PROCEDUPY (CFAR):
DECLARY CWAR BRYTF;
CALL MCON1(2,CEAR);

END PRINTSCEARS

CRLF: PRNCFDURE;
CALL PRINTSCEAR(1Z
CALL PRINTSCFAR(1Q
END C?LE;

)3
)3

PRINT: PROC(A)S
20 A ADLCR;
CALL MON1(S,A);
END PRINT:
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CZ7T¢rTAR: BPRINCTNLHI 3I?TI
IT (A2 IR1:=ATLFE1+1) > 2UFFSTND Tuwy
TS
TT MCYP(22,7C8) <> 7 TITN
;3 .
CALL PRINT(.(7T3% TANT $7)):
TND;
ATILD91=82Y;
ENT

OTTURN C7ARS
END SETSCHUAR;

D4CEAR: PANOITURT (CL“D"”<B'TE)'
DTCLABF NUTPUTSPYTE BYTT

IF QUTPLTSRYTE < 12 TEZN C‘LL PRINTSCEARINUTPULS

TIST CALL PPINTSCFAR(QUTPUTERYTE + 27H);
IND L4CHAR;

D: PPOCEDTRT (COUNT);
TECLARZ /COUNT, J) ATIEFSS
DG J=1 TC COUNT;
CALL DSCUAR(STR(2YTFRUR , =) )}
CATL DECEAZ(RYTTIR2T® AND ¢27®):
APTEADDR = APTRADDR + 13

=t

.e [7

ENT

/ 3238 AR R N AL T2sle N30T 3T NN XIRE R AL KA e Ax ¢ N2 L3 R32 %230 KK R NTRE TN L K XL 3k

PRINTSRBCT: PRCCEIUIE (COUNT);
D¥CLARF (COUNT, J, 7, L) 3YT¥;

PSEXPON: PROCFLURF (VALU);
LZCLART (VALU, X, cchTl) EYTES
DICLART PLAG BYTT
DN X =23 TO 23
FLAC = FALSE;
COUNT1 = 30F;

DN YYILE VALU >= LCxCI{X);
TALU = VALU =~ DCI(X):
FLA3 = TRUF;

COUNT1 = COUNTL + 13

ENT;
I7 FLAT CE (X >= 2) THEM
CALL PPINTECTAP(CNUNTL);
FLST CALL PRINTSCEAR(” °);
TND:
RETITON 3

H

PN RS AR LS SR LA LB ]



IND 2ETIPOANS

e L= ¢ 70 COoUNT-1);
3CPUTV(L) = RAYTEPTR;
APTRATITP=ADTRATR+1)

=T

CALL PRINTSCFAR( )3

IF BCDNUMICOTUNT=1) >= €27 TYWEN CALL PPINTSCUAR( " =");
ELST CALL PRINTECFAR( +7);

CALL PRINTSCHIR( 27);

CALL PRINTSCTAR(”,”);

IC L=¢ T0 COUNT-2;

J,Z=CDNUM(L);
Y= SAR({(¥ ANT 2F
CATL TSCFPAR(Y):

(‘)

¥),4); /% EXTIACT THE MST EFRCV TET

J = (J AiD ¢P3) e /% ©YTRACT TEF LSD FROM TFX
CALL DSCYAR(J);
EMTS

J,%¥ = (RCDNUM(COUNT-1) ANL 7F¥); /% GRT RIT OF SICH
IF K D= 42¥ TUEN CALL P°INT¢C“AR('* )

TLSE CALL PRINTECHAR( ="); /% SIGY 0F TYPQONFT v
QALY PEINTECPFAR('E’)S

CALL BSFYPNONI(¥ ANT 273);

THNT PRINTSECTS

TQTSYM:PRCCEDURT;

FCRSRYTE(22), RSTYTE() = 23
LP 1 =¢ o 23

PCRSBYTT(I1+Q) = VILISTYPR(I):
END;

IF MCN2(18,FCB) = 288 THEN

DO;
CALL PRINT(.( EFPORP=—GCONE TO 2COT ¢7))
CALL BCCTS
TND;
END TNTSYM;
DISKERR: PR0C;
rTos
CALL PRINT(.(’DF $7) )3
CALL E=CCT;
TNDS
END TISX®ERPR;
PPINTDTC: PPOC(VALUT)S
DCL VALUZ AIDR, I' RYTZ, CNHUNT BYTE;

TYTT sy




T TLAC :T7FS
TTAG = TALST;
NI =2 70 4
COUNT = 2773
DG %EILT VALUT >= PICIE(IV:
VATTE = VALUT - [ECIS'IV
TLAG= TRUF:
COMNT = CQOUNT + 13
TN
IT FI2G 0k (I>= 4) THIN

CALL PRINTCTAR(CCUNT):
F1ST
CALL EFRINTCEAR(T )3
TyD;
RETURN;
ENL ®RINTIZECS

SFTATL2PTR: PROC(GF
CCL NFFSZT AIDR
AFTRATIR = BASC

TNT STTATTFPTES

STTEPASTePY s PRNC(
TCL CFFSET EYT
COLL SYTHDDR?T
CALL SETAZDRPY

TYZ STTSBASTSPNS

2
'
- (€
)
\

)t O

CCP¥$S3T3L: PRCC ALLF:
/% CHPIES FILE.SYM T0 MFMOTRY, LOAZING FOR
(1AF) IN A R0y s/
PCL X ADDR:
T =7
I0 WEILT COPYING;
CALL SETACLRPTE(X);
BYTFPTR = GIFTCFAR;
=X+ 13
I® BYTFPTR = TCTFILLTR TEZFN
o3
=X+ 1
CALL S®TADDRPTR(Z);
BYTEPTR = GEXTCHAR;
IT EYTEP?R = ECFFIILER TZIN
Los
COPYING FALSFE)

BYTEZPTR zezy

FNDS
ENE?
PTTUPHY K3

7W0 FOFFILLI®S




|
)
|
)
|
t TUT CQPY4SITIL
RISTTSLOMATICON: ERCO(A) ATLR:
TCL 4 ADDP:
QTTSTT = A - TADITESTAZT;
QTTURY NFFSET;
TMD RYSTTELOCATION;
TAR1: DPANCS
CALL PRINT/.(’ $°) )
TYD Ta31:
TA®2: PRINC;
CALL TAT1;
CALL TAR1:
END T4RZ;
WRITTSENTIY: PRQCS
DC CASFE (7ORM ANT @73),
CALL D’INL( (“IARTL ENTRY &¢7));
CALL PRINT .( CONSTANT TVTRY ¢7)):
CALL PPIVT(.( TYPF INTRY $°));
CALL PPINT .('VARIA?*“ YNTRY $7));
FATL DDINT(.( vqcc:rban INTAY 7))
CALL P”IVL(.('“UN TICN TNTRY $7));
CAIL PRINT(.('FILE PNTRY $7));
CALL PRINT/,(°USER TECTLAREL =ZNTRY ¢°');

FND3 /% CASE =/

END WRITESENT

PRINTSIL: PRO
LCL SIZ¥

RYS

Ci
3YTES

CALL SEFTADDRPIP(E);

SIZE = EY
Lo I 1

T4T?

CALL CPRLF;

INT PRINTSIL:

PANGFR: PROC(

TEPTRS

TC SIZYS
CALL SETALLCRPTR(€E+I);
CALL PRINTSCFAR(EYTEPTR);

AVs

PCL (A, BASF1) ATLDR;

BAST1 = F
3AST = Aj

ASES

CALL SITSADCRSPTRI(?);

CALL CRLFS
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CALL TATZ: o i

SATT BEINT(L(IWITE LCW VALUT £

IT (5=9(%¥n3M,?) AND FORMMASY) 7U3N
FALL SSINTECELR(FYTZPTR) S

TTIF CALL ?PIHESE’C(ADD?PTP)'

CALL PRINT(.(” AND ¥IGH VALUE s7;);

CALT SETSAITRSFTP(OY;

I™ (SIR(TOsM,7) AND TORVMASY) THT
CALL PRINTSCEAP(RYTEPTR)S

TLSE CALL TRINTSTEC/ALLIPTR);

RASF = 2ASF1S
END PANGTR;

USTRELEFINEI: PRCCH
DO CAST (STE(R3YTEPTE,Z) AND wCIMMASY):

CALL POINT(.( ENUMRRATET TYPZ - 47V}
fALL PRINTSIL:

CALL PRINT(.("TIF VALYT IS ¢7));

CALL STTEPASTSEN(7)

CALL PRINTSCTC(BYTZPTR):

N0 CAST (SERP(3YTTPTR,E) stND PQ2amMpAcK);
CALL PRINT(.(’AN ENUMTDATED SUBRANGT $7));
TN

CaLL BRIMT(.(7AY INTTATR SURRANCE
LPN = LPN + 135 /% L¥NGTT 0F 4avjy

oL
CALL PRINT(.(“4 CTARACTTR SUBRANCE $7');

1'-"\.\9 /’( OF CAS©® */

fALL RANGER(EAST);

TND3
oo

CALL PRINT(.( AN ARPAY $°V);

CALL STTADDPPTR(®);

I = TYTEPTR;

IPN = LPN + 12 + (4*1)s /% LYNCTE OF 175 ENTEY =/

CALL CRLF;

CALL TAR2;

CALL PRINT(.(’TE®™ COMPONENT TYPT IS ¢°)):

CALL STTADLFPTR(1@);

TN CASE FYTFPTRI
CATL PRINT(.(°SCALAR ¢7))
CALL PPINT(.( INTEGER )
CALL PRINT(.('CFﬁ° $
CALL PRINT(.(’REAL $
CALL PRINT(.( STRING
CALL PRINT(.(’RNOLFAN

TND; /* or CASE */

CALL CRL?T

CaLlL TAnz.

CALL PRINT(.(" IT ?VODIPES $°Y);

$7V s
TNTEY =/

\\’U
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NELL STTAILRZTRISY;
.. mpe Aame A
feTY PRINTSITC{ACC=2T= 3
- - ~ o~ .
‘:-"L P:I.\‘L\.k’ tY“-S ,JF DT(\:PA';Y‘ /\.’

CLLL COTF;
rYLL TARD;
CALT PRINT(.(’T
CALT PRINTSIEC!

Is/acT §7))

TV
J

CALT PRINT(.(” DIMINSICNS IN TZIS 28347 <’V
(G);

CALL STTADIRPTR
6 wWIILT I > ¢3
82TRATDR = APTFALD® + 41
CALL RANGEI®(ATLDERPIR);
LEN = LPN +125 /% LENCTI OF <&Fg ZNTRY =/
I =1-13

-
NS

INT:
IeH
ENTD
IC:
CALL PRPINT(.("4 SET OF $7))3
CALL S?TA“D°PT°(5)3
SAV?EAsv = FASE;
3457 = ALDEPT?;
CALI PPINTSITS
PAST = SAVEISFAST;

TN
2Ny

To;
CALL PRINT(.(°» FILT OF ¢7"):
"yLL STTADLDEPTR(Z);
SAVYTRASY = RASE;
TASY = ATIER>TR;
CALL PRIVTSIIS
2A3T = SAVITASTS

BT
TC3
CALL PRINT(.("A PCINTIR (T TYPE $7:);
CALL SETALIRPTRIS);
SAVT$BAST = BAST;
ST = ALLRPTR;

CALL PRINTEITL:
3AST = SAVTERASE;
TND
END: /% NF CASE */
TYD USTRPSIT™INTD;

CRECZSCOLLISION: FEOC;
/* TCCTS FOR ATLRESS IN CCLTISION ZIELT, TT3IN TEHLIS

CCLLISION CHAIN 2ACEZWARD, PRINTING PPINTIAMYS. STCPE

WOIN NO FURTEUR CALLISIONS NR TARLE FPUANS OUT., */
CALL STTADTRETZ(E):
TPH = 3YTEPTR;
CALL TAR1;
CALL PRINT(.(’EAST VALUT = ¢°))3

cle




SecT o sTmasTOoTTT/EY:
e — el A e - - - ~
2aTD ESINRSETC3YRIATR S
AL STTATIRPIE(2Y;
IT AIZSSTR = {wE 7EIw
AL PRINT(.L(7 AND TEIRT ARPT NQ 2CLLISICNS <
TLST IN;
SATTISEASE = BAST;
TC ¥RILE ALDRPTFE D= TARLTE3TAR™;
AAST,APTRADT® = ADTRPT?;
CALL PRINT(.( " WFICE CALITLIS "TTE ¢
CALL FRINTSIL:
’
CALL SFTAFEPPTQ\Z)y

CAZLL TaD2;

TY ATDRPI2 = 22F TITV
CALL FRIN™(.( ANT TEERT ARZ N¥C TFUPTHIR CNLLIS
TLST DO;
CAIT PPINT(.(” ANY OTEZR CNLLISICNS CcCr
CALL CRLF;
CALL PRINT(.( BUILT-IN SYVMBQOL TABLZ? 37
TND;
TASE = SAVESBASES

_.
2 %)
—

TNDS
CALL CPLT™;
ENT C3TCX$CCILISIONS

TNTRYSTITeD: PROCS
CALL wRITESEATRYS
CALL PRINTSIT;
CALL CPF¥CZSCCLLISICYS
CALL TA31l3

ENT ENTRYSTITATLS

CARCY.STYPT: PROC(A);
DCL A RYTE;
ICL TYPF EYTE;
TVP¥T = (SHR(A, Z) AND FODMMASZ);
PO CASE TYPF;
/% SCALAR-ORDINATZ */
CALL PRINT(. (’ AuAR ORTCINATFE ¢7V):
/* INTEGER */
CALL PRINT!/.(" INTZGER $7));
/% CTEARACTTR */
CALL PRINT!.(” CHARACTIR $7));
/% REAL %/
CALL PRINT(.(” PTAL $7));
/¥ COMPLEYX %/
I0;
SAVT$BAST = BASE;
CALL SETSPASTSPNIOQ);
PASY = AITRPTR;
CALL SFTALDRPTR(4);
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17 CRIVTIPTI AND TORMAMAIY = 27T TuTy
ALL J3TREIETINTIG
TL3T CALL PTLNTSIT:
DAST = JAVTERASE;
=N
/% 3CCLTAN %/
CATL PRINTV.{ TOQLTAN $7)1);
TS /% GASE TVPT 3y
CALL ~PLT
SATL TARLS
INT CuEIC{eTYPI:

CERCTSTYPFSOCONST: PROC(A);
/¥ C3ITY TAP TYDT OT COMSTANT ANT PRINT IT =/
ICT A TYTE:
DC CAST &3
/% 2 UNSIGNET ITENTITIZD =/
CtLL SPINT(.(” UNSICGNEL ILTNTIFIRR ¢°VV;
/% 1 INTISTE %/ ‘
CALL PRINT!.(” INTEGER ¢7));
/% 2 RFTAL 3%/
CALL PRINT(.(  FTAL $7));
/% 3 STPING */ _
CALL =RIMTI (7 STRING $7V)3
/% &,5,8,7 NCT DERINFD %/

.
1 ’

! ’
/¥ 8 SICVIT IpExTifize
CALL PEINT(, (7 STHNFL IDENTITIIR $7° )3
END; /% CASE */
ST CHECKETTIESCCHCT

PEINTSPRT: PRCC(A);
TCL A 3YTE:
IF A = 12 TTEN
CALL PRPINT(.( TFE ASSIZNFL PRT LCCATICN ¥FC2 TIT <3P I8 ¢7)):
TLSF CALL PPINT(.( TWE ASSIGNTD PPT LOCATION IS ¢73);
CALL SETSPASTSEN AV
CaLyL PPINTSDVC(ATDRPTIR):
CALL CRLF;
ENLC PRINTSPRTS

PEINTSLARFL: °ROC;
CALL FNTPYSHEAD:
CALL PRINT(.("7ST ASSIGNZD LAFFL VALUF IS s°'):
CALL STTSPASTSPI(?);
CALL PRINTSTEC(ATDRPTR);
CALL CRLF:
TND FRINTSLA®TLS
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?ngdfé?24géls§;§ff> TyoTs
NBLL ZEITTIETYTEV,
CALL PRINTSIZ;
CALL CETCKXSCCLIISIONS
CALL PPINT(.(’ TET SCNSTANT TYPT IS57) Vi
TYPF = (STR(FO,3) AN 2FT);
CALL C“VPKSTYPZ CONS-(TYPE)?

( (° TEE CONSTANT "aLUT = ¢7))3
IF TYSE = 1 TEEN
nes

Y

X

—

-9

2l

) e
1

u

—
-e

PAII PRIIL«EEC A
LPN=LPN+23
ENDS

IF TYPE = 2 TEZM
De:
CALL SETSPASTSPN(7);
rFALL TRINTSECT(8)Y:
LPN=L2N+1E35

INDS

IF (TYPE = @) QR (TYPE = Z) N® (TYPT = g) TT%
2 \
CALL SET¢PASTEPN!?)
SIZ® = EYTEPTE;
DC T =1 TC SIZES

CALL STTSACTRSPIR(7-LPN+I);
MALL PRINTSCFAR(EYTEPTR)!
TNT;
LPN=LPN+SIZE+£;
TNT:
TND PPINTSCONSTS

PRINTSTYPR: PRNC;
CALL EMTRVSTEALS
CALL PRINT(.( TY%" PAPENT TYPF IS $7%):
DN CASF (SH?(Fovv 3) AND FO3IMMASY);

CAIL PRINT(.(" INTRCER ¢0Y)y s oty
CALL PEINT(.{ FEAL $7)); /% 1 %/
CALL PRINT(.('CHAR $°)); /% 2 =ty
CATL PRINT(.( 200LEAN &7)): /¥ 2 =t/
P /F 4 %/

HE AGEE- B4

VL Y

DO; /% 7 %y

CALL SETEPASTSPN(7);

SAVYRS$BASE = FASES

RAST = ALDRPTR:

CALL STTADIARPTR(4);

IF (TYTTPTR ANT FCRVMASK) = @7® TRHIN
CALL USERSDFYTINED;

PLSE CALL PRINTSID;
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Il’
{n
b]

il
wy
>
“:
1
"
11
>
[
1

INT
“ND: /* 07 £AST %y
ENT DPRINTeTYRI

PRINTSTAATALTFR: PROCE
CALL FNTRYSSTALDS
CALL PRPINT(.(779% VARIARLT TY2T I3 ¢7 1}
CALL CERCYSTVPE/FCORM)
TATI PEINTSPRT(7)S
; PRPINTSVARIARPIT;

5]
.
[ ]

STERALTINT: DPRAC:
L7y J RYTT:
SALL PRINT(.(77T
CALL STTEPrSTEP
J = 3YTTpTY;
CALL POINTSTEC(RYTFPTR))

CATL PRIMMT( (% TARAMITEZRS &7V
CALL CRL™;
CALL SPT4PASISEN (&)
PARMSLISTING (SUT TN :=SUTRTN+1), 4PT=ATTR = ALTPDT:;
anwvsq’vlsrqDTq\ = J3
™I =171 J;
CALL TAE2;
CALL PRINT(.{"NC. $7)):
CALL PRINTSD ?C(I)

CAIL TAEL
e SHH(BYT?PTR,?) TIT
o;

17 SER(EYTEIP™R,A) TTEN CﬁLl PPINT
"LSE CALL PRINT(.(7 vA® ¢
END?
ELSE IF BYT®PTR = 4 TUEN CALL PPINT(,{” FPACITIEFR ¢ )%,
TLSE CALL PRINT(.(" VALUYT $7}):
CALL PRINT(.( PARAMETFR OF TYPT 57)):
fALL CUEZCXSTYPE(FORM);
8PTRADDR = APTRADDR + 2%
END} /% DD 1 */
CALL PRINTSPRT(1¢);
CALL PRINTSPRT(12);
CALL TA31:

CATL PRINT(.(’TBF® LAEEL VALUX PRECETING %FE f0IT IS ¢°V);
CALL SFTSPASTSPN(14);
CALL PPINTSDEC(ATCRPTR);
CALL CRLF;

END SUBROUTINZ:

3RANCH: PROC;
SRTRL = SBRTBL + (3 * PARMSNUMISURETV));
SUBRTN = SUERTN - 1%
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PEINTSPRCT: PROCS
CaTL ~\T“V$QFAP,
CALL SUZRCUTINZ

FNT PRINTSERQCT

POINTSFUNC: 220C;
CALL ENTRYSTEA
CALL PRINT(.(”
CALL SETSPAST
TORV = EYTEERT
CRLL CEE”T$"Y

TIN

$TILY: PROCH
CALL ENTRYSITAT)
ENT PRINTSFILE:

SXIPP¥R: POCT;
LN CASE(STR(FORNM,Z) ANI FORMMASE;
DC;
CALL SETADLPPTR(€);
SETEL = SBTEL + 1¢ + SYTRPTR;
TND;
SRTEL = S®RTBL + 1€;
ICs

CALL STTADLEPTR(E);
SRTRL = SBTRL + 13 + (2 * RYTEPT2);
INT;
DC;
IT FORM = 1F% TFFN SBTRL = SBTRL + &
TLST IO
CALL SFETADLRPTR(E);
SRTRL = S®TBL + 14 + BYTFPIR;

ENLY
END3
SRTBEL = SBTRL + 73
SBTEL = SPTEL + 73
S3T3L = S3TIBL + 73

END; /* OF CAS® */
ENT SXIPPER;

STARS: PROCS
CALL CRLF;

CALL

PRINT(.(" T
CALL CPLF




¥CVT: PRQC{SCURCE,IRSTIN,L):
LcL (SCPsCY,LzST IV,L, ATT
(SCUAR PSZE SOTECE,

Ie w=ILlE (L: - 1) <7
DC=aP= Su?

SPTRCE=SOL
TND;

IND MOVES

~¢

b

MAIALINE:ICS
CALL DQTSYM;

TFL = .MIMORY;
CPYSSETEL;
STTALTEPT2(4);

= BYTEPTR;

ST (FCR™ ANT FCRMMASK):
ALL SETSPASTSEN(11)3

N

LLLLL

tay Ut
28]
O Urn
B~
Y w 3
-
'—3
A
i e ¢
»—3
*l‘
'3
[$3]
te)
~ <
Ho
~—
.o Y
—
2]
4
3
n
\¥]
-~
U)
ux
l
-
J

CALL STTSPASTSPN(11)3
CALL SETSPASTSEN(13)
CALL SETSPASTSEN!L1R)]
CALL STWT$PASTSrN(15)
CALL SFTSPASTSPN(9)Y;
/* TEIS TUNTRY IS IMPOSSIEL
IND; /% CAST TCRM */
/% STARTING LOCATION OF THEE SY¥®AL TAPLT */
TABLESSTART = ALILRFTR;
CALL MOVT(SBTBL,TA3LESSTART,L
BASE,SBTRL = TARLESSTART;S
/% START */
CALL STTADDRPTR(Z);
DO WHILE ATCRPTR <> 22H;
CALL SETATDRPTR(4);
FGRM = BYTFVPTIR;
CALL STARS;
LC CASE (BYTEPTR AND FORMMASK):
/% LABZIL */

1ag
rx

~—

.
’

LOs
CALL PRINTSLAEZL;
SBT3L = SBRTBL + 9 + LPi3
ENDS
/* CONSTANT */
LCy

CALL PRINTSCONST;

21€

A7 RAJFD LESTING TTIT,

C2 T72 ZIR3T ZMIFY =




N
/% TYRT sy
ro;

CALL BTINTSTIDE;

3T3] = $3TIL + § + LD.u:
TN
/% VARTAEL® %/
703

CALL BRINTEVARIARLT;

SETRL = SETEL + 11 + L2N;

INDS
/% PROCEZIURE »/

Ies

CALL FEINTSFARCCH

STTBL = SBTEL + 16 + LFYNj
ENTS
/% TUNCTION */
Loy

CALL FRINTSFUNCS
S3TBL = SRTIL + 17 + LPN;
ENTS
/% FILE */
LO;
CALL PTRINTSFILE,
CETEL = SBTEL + 7 + LP%:
TND;
/% USE® DEFINET ENTRY =/
Loy
CALL SKIFPPERS

viD;

CALL CRLY;

CALL PRINT(.(’TEE SYMBCL TAELE BAS EEEN PRINT
CALL 30073

END MAINLINT;

EMT SYV;
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